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Smoking, physical activity, and insufficient fruit and vegetable consumption have
been linked to increased instances of coronary heart disease, stroke, peripheral vascular
disease, chronic obstructive lung disease, type 2 diabetes, osteoporosis, depression,
hypertension, numerous cancers, and complications surrounding blood pressure and
blood cholesterol. In the United States approximately 22% of college students have
smoked at least one cigarette in the past 30 days; 70-85% are not meeting recommended
levels of physical activity; and 75% are not consuming recommended levels of fruits and
vegetables. The purpose of this study was to investigate differences in physical activity
and fruit and vegetable consumption behaviors of self reported smokers and nonsmokers,
and to determine the predictors of healthy behaviors at a mid-sized university in the
southern region of the United States using the Theory of Planned Behavior and the Health
Belief Model. Students in this study (N = 461) completed a written questionnaire during
March-May 2012. Results indicated that 20% of the population smoked at least one
cigarette in the past 30 days, with men being more likely to smoke than women. Physical
activity was found to be significant to smoking status; however, fruit and vegetable

consumption was not significant. Multiple regression determined the following constructs
significantly predicted smoking status: attitudes and intentions from the Theory of
Planned Behavior and perceived severity, perceived benefits, perceived barriers, and cues
to action from the Health Belief Model. The results of this study may be utilized to
address differences in college student engagement in adverse health behaviors, and in the
enhancement of future smoking interventions on college campuses.
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CHAPTER I
INTRODUCTION

On a national level, smoking can be positively correlated to more preventable
deaths than any other substance or condition known to mankind. Despite all other factors
that might impact an individual’s personal health, smoking drastically increases the
probability of developing heart disease, stroke, peripheral vascular disease, chronic
obstructive lung disease, and numerous cancers (United States Department of Health and
Human Services [USDHHS], 2004).
Rosen, Maurer, and Darnall (2008) indicated that approximately 40% of high
school graduates in the late 1970’s considered themselves to be smokers. Although this
figure has decreased over the past decades, individuals between the ages of 18 to 24 years
are still ranked in the top age group for smoking prevalence with a rate of 23.9% in a
2003 study (Murphy-Hoefer, Hyland, & Rivard, 2010). Also, this age group is also the
group most commonly associated with college aged students, which have a smoking rate
that ranges from 24 to 32% (Ramsay & Hoffmann, 2004).
A problem with overall smoking rates is the lack of statistical information for
individuals who smoke sporadically or smoke very little. What makes this type of smoker
different is when questioned about smoking status, the majority will report his or her
smoking status as being nonsmoking. Within the context of this smoking trend are social
smokers. A social smoker is an individual that does not smoke every day, typically
1

smokes only in social settings, and commonly only smokes in the presence of other
smokers (Schane, Ling, & Glantz, 2010). Although statistical information about social
smokers is limited, reports indicate that instances of social smoking behavior saw an
increase of 8% (from 16 to 24%) in 31 states between 1996 and 2001 (Schane, Glantz, &
Ling, 2009).
Young adults comprise a large portion of social smokers, as they exhibit smoking
behaviors that are commonly not found in older adult smokers (Moran, Wechsler, &
Rigotti, 2004). Relating this to college campuses, it was discovered that approximately
40% of all college students reported smoking at least one cigarette in the previous year
(Emmons, Wechsler, Dowdall, & Abraham, 1998). However, if questioned about
smoking status, over 50% of all college students will report a nonsmoking status, despite
having smoked at least one cigarette in the previous 30 days (Berg et al., 2010). The
impact of social smoking is important in the college population, as college students will
often experiment with smoking, thus opening the door for continued smoking later in life.
Individuals who smoke socially typically do not assume the role as an active smoker;
therefore, the potential for impact of smoking cessation interventions has limited
affectability (Patterson, Lerman, Kaufmann, Neuner, & Audrain-McGovern, 2004).
Another important aspect that greatly impacts personal health is lack of physical
activity. Engaging in regular physical activity has been shown to decrease the probability
of developing cardiovascular disease, type 2 diabetes, metabolic syndrome, decrease the
risk associated with colon cancer and breast cancer, enhance bone and muscle strength,
enhance cognitive capabilities, enhance mobility, foster the likelihood of increasing life
expectancy, and positively impact an individual’s likelihood of not becoming overweight
2

or obese (Centers for Disease Control and Prevention [CDC], 2011a). However, despite
the overwhelming benefits, Reed and Ainsworth (2007) indicate that college students are
not engaging in adequate levels of physical activity. Less than half of all college students
(men and women) actually took part in mild or vigorous physical activity at least three
days a week (Reed & Ainsworth, 2007).
In addition to smoking and lack of physical activity, inadequate consumption of
recommended amounts of fruits and vegetables is another health concern that has been
illustrated as a factor directly related to personal health. As a whole, poor dietary habits
have been linked to the inception and advancement of at least five of the 10 major health
conditions directly affecting death rates (Mammas, Bertsias, Linardakis, Moschandreas,
& Kafatos, 2004). On a global level, modification of personal eating practices has the
potential to initiate a downward trend of numerous cancer frequencies by as much as
40%, with fruit and vegetable intakes playing pivotal roles. Fruits and vegetables provide
the body with many nutrients that are fundamental to a healthy lifestyle (Tamers, AgursCollins, Dodd, & Nebeling, 2009). It has been established that fruit and vegetable
consumption is positively correlated to lower instances of obesity (lower body mass
index), certain cancers, hypertension, diabetes mellitus, and cardiovascular disease (Goss
& Grubbs, 2005; Mammas et al., 2004; Tamers et al., 2009). Notwithstanding the
overwhelming impact fruits and vegetables have on personal health, studies indicate that
approximately 75% of the adult population in the United States do not consume adequate
amounts of fruits and vegetables, with similar trends in younger adults (Alexander et al.,
2010; Chung, Hoerr, Levine, & Coleman, 2006). Looking specifically at college students,
the rates are much the same, as only 25% of college students in the United States report
3

adequate consumption of recommended levels of fruits and vegetables (Adams & Colner,
2008). The extent of college students not consuming fruits and vegetables is alarming
because college students, who represent a large portion of young adults, are at a crucial
stage in life where adult habits begin to be initiated; thus, creating a trend that will be
carried into and reflected by the future adult population (Harring, Montgomery, &
Hardin, 2011).
Issues surrounding college students and instances of smoking, physical inactivity,
and under consumption of fruits and vegetables are major concerns to the United States
as a whole. The Healthy People 2020 (2012) objectives specifically list the need to
increase college students’ awareness on the dangers of tobacco use (all forms) and lack of
physical activity as primary education and community based program objectives, setting
aims that include increasing tobacco awareness to 36.7% (currently at 33.4%) and
physical activity awareness to 61.6% (currently at 56.0%). Keeping the issues
recommended by the Healthy People 2020 objectives in mind, it is important to take note
that almost 50% of smokers indicate that smoking was initiated during college, a time in
which many personal habits are formed (Carroll et al., 2006). In addition to this, studies
also confirm that instances of smoking are typically followed by additional adverse health
habits, with physical inactivity and inadequate nutritional intake being two of the major
factors that accompany smoking (Carroll et al., 2006; DeVries, Kremers, Smeets, &
Reubsaet, 2008). Furthermore, Seo, Nehl, Agley, and Ma (2007) state that college
students are at a time where social life begins to extend beyond that of high school.
Therefore, it is important to take special note of the health habits of college students
because they will represent the future of the adult population.
4

The purpose of this study was to investigate smoking habits of college students
and its relationship to physical activity and fruit and vegetable consumption. The
objectives were to examine self-reported fruit and vegetable consumption, physical
activity, and smoking habits of college students in relation to attitudes and intentions to
engage in health behaviors using the Theory of Planned Behavior and the Health Belief
Model.

5

CHAPTER II
REVIEW OF LITERATURE

Prevalence and Health Concerns of Smoking
Smoking is the number one cause of avoidable deaths in the United States
(USDHHS, 2004). On a national level, smoking can be attributed to the untimely demise
of approximately 448,000 individuals in the United States, a figure that represents about
20% of all deaths annually (Choi, Choi, & Rifon, 2010). In addition to this, Rosen et al.
(2008) indicate that roughly eight million Americans are living with diseases that can be
attributed to smoking, which cost the United States approximately 157 billion dollars in
annual health care cost. Considering these figures in other terms, Sanem, Berg, An,
Kirch, and Lust (2009) suggest that deaths caused by smoking represent approximately
5.1 million years of life that will not be lived and approximately 96.8 billion dollars lost
due to decreased efficiency suffered by individuals who smoke.
Reports indicate that annual deaths resulting from smoking surpass the total
numbers of those dying from HIV/AIDS, automobile accidents, self inflicted injury,
homicide, alcohol, and illegal drug use collectively (CDC, 2008; Mokdad, Marks, Stroup,
& Gerberding, 2004). Individuals who smoke on a daily basis are as much as 23 times
(in males, 13 times in females) more likely to develop lung cancer, as 80 to 90% of all
lung cancer deaths can be directly linked to smoking. Furthermore, cancers of the larynx,
oral cavity, pharynx, esophagus, kidney, bladder, stomach, cervix, uterus, and acute
6

myeloid leukemia have all been positively linked to smoking. An individual who smokes
is as much as four times more likely to develop coronary heart disease (the number one
cause of death in the United States) and/or stroke as a result of contracting of arteries and
weakening of the aorta, both caused by smoking. Impairment of the alveoli and airways
of the lungs, brought on by smoking, has been linked to increased instances of
emphysema, bronchitis, and chronic airway obstruction (USDHHS, 2004).
When examining smoking trends in the United States over multiple years, Rigotti,
Moran, and Wechsler (2005) indicate that incidences of cigarette smoking decreased
from 1993 to 2000; however, this decrease was not represented in individuals within the
18 to 24 year age group. In fact, when considering individuals between the ages of 18 to
29, incidence of cigarette smoking can be found in almost 40% of the population, with
over one third of all 18 to 20 year olds admitting they smoked at least one cigarette in the
past 30 days (Sanem et al., 2009).
The National Center for Educational Statistics (2011) reports that approximately
20.4 million individuals attend college in the United States with 41% aged 18 to 25 years.
Ridner, Myers, Hahn, and Ciszewski (2010) indicate that enrollment in a college or
university is typically synonymous with a decrease in smoking incidence; however,
research has indicated that approximately 22% of all college students in the United States
have smoked at least once during the past 30 days. Moreover, current smoking rates for
smoking at least one cigarette every day and smoking 10 or more cigarettes every day are
approximately 14% and 7%, respectively (Belstock, Connolly, Carpenter, & Tucker,
2008). In terms of overall substance use, tobacco use by college students is second only
to alcohol (Belstock et al., 2008).
7

What is Tobacco Smoke?
When the subject of tobacco smoke is addressed, the first component discussed is
often nicotine, a natural substance in the tobacco plant. Nicotine is the primary additive
substance found in tobacco (Dani & De Biasi, 2001). When tobacco is smoked, nicotine
is inhaled into the lungs, absorbed into the bloodstream, and transferred to the brain
within a matter of seconds. Once in the brain, a physical addiction to nicotine begins to
form by interacting with nicotinic acetylcholine receptors within the central nervous
system. This process increases the release of neurotransmitters, undermining the cellular
events that lead to the reinforcement of rewarding behaviors that enhance addiction
(Dani & De Biasi, 2001). The nicotine content of a typical cigarette can range between
13.7 to 23.2 milligrams per gram of tobacco (National Cancer Institute, 2011).
In addition to nicotine, tobacco smoke also contains in excess of 7,000 additional
chemicals, with 250 known to be damaging to humans, and 69 being positively labeled as
cancer causing agents. Chemicals such as hydrogen, cyanide, carbon monoxide,
ammonia, arsenic, benzene, beryllium, 1,3-butadiene, cadmium, chromium, ethylene
oxide, nickel, polonium, vinyl chloride, formaldehyde, benzo pyrene, and toluene are all
know to be dangerous to human beings and are all found in tobacco smoke (National
Cancer Institute, 2011).
Social Smokers
The smoking rate for all individuals between the ages of 18 to 25 currently ranges
from 35.6 to 40.2%; with college student prevalence at approximately 28.4%. Although
the smoking prevalence of college students is moderately lower than that of 18 to 25 year
olds not in college, evidence indicates that the actual prevalence of smoking by college
8

students might be somewhat misleading. Berg et al. (2010) suggest that 50% or more of
college students who have actually smoked in the past 30 days will deny being smokers
when surveyed.
In the past, a smoker has been commonly defined as an individual who has
smoked at least one cigarette in the prior 30 days; however, when this question is
presented to college students, the vast majority will inaccurately report smoking status if
the individual does not engage in daily smoking (Berg et al., 2010). “I only smoke when I
go out” or “I only smoke socially” are statements commonly reported by college students
in response to smoking status (Waters, Harris, Hall, Nazir, & Waigandt (2006). When
looking specifically at college students, the typical social smoker is difficult to classify;
the common characterization usually includes: (1) a nondaily smoker that only smokes at
bars, nightclubs, or restaurants, (2) a nondaily smoker that only smokes when in the
presence of other smokers, and (3) a nondaily smoker that largely smokes when in the
company of others, and does not smoke alone (Levinson et al., 2007). Additionally,
occasional smokers will report different personal viewpoints compared to daily smokers
in regards to persuasion, expectations from smoking, concept of harm from smoking, and
using illegal drugs. However, the two groups seem to have similar viewpoints when
discussing topics such as alcohol use, marijuana use, numerous sexual partners, and other
adverse health practices (Sutfin, Reboussin, McCoy, & Wolfson, 2009).
Despite the fact that decreased smoking instances will greatly increase an
individual’s probability of smoking cessation, evidence indicates that approximately 50%
of occasional smokers will continue to smoke for a period of at least seven years, which
places the individual at a 40 to 50% chance of becoming a lifelong smoker (Levinson et
9

al., 2007; Song & Ling, 2011). Young adults, in general, are at a heightened importance
in regards to tobacco use. Young adults possess traits that are not common among older
adult smokers, i.e., they smoke lower numbers of cigarettes on fewer days, but despite
this, they are still at risk for various cardiovascular and respiratory complications,
decreased physical health, and mental health difficulties (Levinson et al., 2007; Moran et
al., 2004).
Tobacco Use by College Students
Information attained from the testimonies of current smokers indicates that up to
50% can trace initial smoking back to when they were in college (Carrol et al., 2006). In
addition to this, Colder, Flay, Segawa, and Hedeker (2008) report that information
surrounding the evolution of smoking in college students is limited. For this reason, the
authors sought to examine the smoking effects of college freshmen, examining the
decisions made by participants in relation to current smoking, future smoking, and the
social environment of smoking. The study included 193, out of 6,560 possible
participants, all of which met the inclusion determinants of smoking on more than 15% of
reported days, or smoked on 40% of reported days in at least one month, or smoked at
least 30 cigarettes in one month. The participants provided weekly feedback to online
questions related to personal daily smoking, family smoking, alleged perceptions and
smoking habits of friends, social norms, and social smoking environments.
Results of the study (Colder et al., 2008) found that seven classes existed among
the participants, with all classes reporting either an increase or decrease in smoking, with
the exception of Class Three. Class Three individuals reported very little change and
were labeled as being sporadic smokers. Classes One and Two both experienced an
10

increase in cigarette use over the course of one academic year, with Class One (20
individuals) reporting a four cigarette per day increase and Class Two (10 individuals)
reporting an increase of 1.6 cigarettes per day. Individuals classified as being in Class
Four, Five, Six, or Seven all experienced decreases of smoking instances over the course
of the academic year. Classes Four and Five (75 individuals) projected a decrease of 1.4
to 2.2 cigarettes per day over the entire academic year, but Classes Six and Seven (54
individuals) depicted a decrease of 4.9 to 8.9 cigarettes per day in smoking during the
first semester (Colder et al., 2008).
In relation to the social context of the seven classes, the findings of Colder et al.
(2008) indicate that association between peer and family social norms were found to be
unrelated to smoking patterns in the study participants; however, the respondents did
suggest that peer endorsement of smoking behavior, or lack thereof, was a significant
indicator of smoking patterns through the individual’s freshman year. Another important
finding was that freshman smoking was linked to smoking instances in a student’s
sophomore year. Class One participants, who had a high level of smoking in their
freshman year, would also exhibit a high level of smoking at the beginning of their
sophomore year. Classes Two and Six, both of which had higher levels of smoking at the
onset of their freshman year, did not experience the same results into the sophomore year.
The constant groups (Classes Three and Five) seemed to be the most established in terms
of smoking behavior patterns, as the two classes continued to display decline and had the
lowest smoking prevalence of the seven classes in regards to sophomore year smoking.
The interesting class was the group of individuals in Class Seven. Although Class Seven
witnessed a tremendous decrease during the first semester of freshman year, the group
11

reported a relatively high smoking instance at the onset of sophomore year. The findings
from this study indicate that smoking patterns of college freshmen are not unlike those of
typical smokers. The participants in the study clearly display that college student
smoking habits can provide a blueprint for others to follow when selecting opportune
times for intervention establishment. Therefore, it is important that studies address the
unique patterns college students display in regards to smoking habits, as this will be the
key to unlocking the methods that will lead to eventual cessation (Colder et al., 2008).
In addition to college smokers being classified into different phases, the actual
difference between a smoker and a nonsmoker has also been questioned. Although the
concept of a social smoker is a relatively new idea, studies that seek to differentiate
between a smoker and a social smoker have been conducted. In one such study, Waters et
al. (2006) sought to examine the differences between social smokers and daily smokers.
The study included a sample of 351 college students attending a university located in the
Midwestern United States. The researchers utilized a modified version of the National
College Health Risk Behavior Survey to gauge differences in motivation to smoke,
confidence that the individual could quit smoking, how much and how often the
individual smokes, if the individual feels that he or she is a smoker, and traits that pointed
towards social smoking. In conclusion, it was discovered that approximately 70% of the
participants were social smokers, with almost half of this group (47.4%) suggesting that
they should not be labeled as a “smoker.” In addition to this, it was discovered that social
smokers, in addition to smoking a lower number of cigarettes on fewer days, were more
self-confident in their ability to quit smoking, indicating that social smokers may have a
much lower physical and psychological addiction to smoking than daily smokers.
12

Another study that addresses the topic of social smoking is titled, “I Smoke but I
am Not a Smoker: Phantom Smokers and the Discrepancy between Self-identity and
Behavior” (Choi et al., 2010). In this study, the authors surveyed 899 students from a
college in Michigan and 1,517 students attending a college in Florida concerning
smoking status, tobacco use, effects of smoking, and smoking standards as a means to
discover the existence of a group of smokers the authors refer to as “Phantom Smokers,”
defined as an individual that smokes but does not consider himself or herself a smoker.
The results indicated that approximately 29.6% of Michigan participants and 5.5% of
Florida participants were identifiable as phantom smokers. The phantom smokers in both
locations smoked much less than regular smokers and tended to only smoke in social
settings as opposed to when they were alone, i.e., when driving. In addition to this,
phantom smokers were much more likely to include regular smokers in their social
circles and to “bum” cigarettes, as opposed to purchasing them. The results indicated that,
although they must weigh the ramifications of their actions the same as regular smokers,
phantom smokers were resolved in the idea that they were not smokers. Furthermore,
additional information from the study indicated that, when looking at only nonsmokers,
approximately 3.9% of Michigan respondents and 12.2% of Florida respondents reported
that they considered themselves to be nonsmokers but would later indicate they had
obtained cigarettes for personal use. This information led the authors to conclude that
more research must be conducted to address unique instances of smoking in college
students (Choi et al., 2010).
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Physical Inactivity Health Concerns and Prevalence
Like smoking, failing to engage in regular physical activity puts the individual at
greater risk of developing adverse health conditions (Kemper & Welsh, 2010). However,
despite documented benefits, people are choosing to live lifestyles that do not include
physical activity, and the cost is devastating. In the United States, health care cost
associated with physical inactivity is estimated to be 76 billion dollars, with estimated
deaths ranging from 200,000 to 300,000 every year, in relation to health conditions that
can be linked to inadequate physical activity (Brownson, Boehmer, & Luke, 2005).
While failure to take part in regular physical activity ranks among the primary
causes of mortality, engaging in regular physical activity has been shown to combat
against premature death; decrease one’s chances of developing coronary heart disease,
stroke, various cancers, type 2 diabetes, osteoporosis, and depression; decrease blood
pressure and high blood cholesterol; enhance physical fitness (increased aerobic capacity,
muscle strength, and endurance); enhance one’s abilities to do daily activities; benefit
mental health; and decrease chances of suffering sudden injuries or heart attacks (DongChul, Torabi, Nan, Fernandez-Rojas, & Park, 2009; USDHHS, 2008). In fact, physical
activity has been shown to promote a decrease of 20 to 30% in all-cause mortality rates
(Shirley, Van der Ploeg, & Bauman, 2010). On an individual level, physical activity has
been linked to raising self esteem, decreasing desires to consume alcohol and smoke
cigarettes, minimize nicotine withdrawal symptoms, and enhance personal disposition by
diminishing tension, fatigue, and confusion (Taliaferro, Rienzo, Pigg, Miller, & Dodd,
2009; Weinstock, 2010).
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Despite the overwhelming benefits of physical activity, approximately 70% of
Americans do not meet suggested levels of daily physical activity, with 14.2% having
indicated they are completely inactive (Kemper & Welsh, 2010; Smith, Chen, & McKyer,
2009). Although level of physical activity is often positively correlated to higher levels of
education, it has been discovered that approximately 43% of college students engage in
either moderate or vigorous physical activity, with 30% of freshmen and sophomores
indicating they do not participate in any physical activity (Jung & Heald, 2009; Sailors et
al., 2010; Smith et al., 2009).
Physical Activity Guidelines
The term “physical activity” is frequently used interchangeably with the term
“exercise.” Although both are similar, they have very distinct meanings.
Physical activity is defined as a bodily movement, caused by the tightening of
skeletal muscles, which significantly increases energy disbursement; however, exercise is
a planned, structured, and repetitive leisure time physical activity practiced to enhance or
preserve physical fitness (Bouchard, Shephard, Stephens, Sutton, & McPherson, 1990).
The guidelines for physical activities are established by the USDHHS (2008). The
USDHHS (2008) presents information and direction related to the types and amounts of
physical activities necessary to reach and maintain a healthy well-being. The most recent
recommendations can be found in the 2008 Physical Activity Guidelines for Americans,
which addresses all physical needs for Americans ages 6 year and older (USDHHS,
2008).
The USDHHS (2008) defines aerobic activity as any stamina enhancing body
movement that engages the large muscles and reoccurs constantly over a duration of time.
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An individual engaging in an aerobic activity will experience an increase in heart rate
relative to the degree of intensity of the movements. The intensity of the movements also
plays a significant role in the degree of benefit the individual will experience from the
aerobic physical activity. The guidelines for adults address absolute intensity and relative
intensity as the two criteria for recommendations of daily physical activity. Absolute
intensity rates total energy expended through a continuous minute of nonstop action. An
individual engaging in a moderate intensity activity would use 3.0 to 5.9 times more
energy than if the person was at a state of total relaxation. An individual engaging in a
vigorous intensity activity would use 6.0 or more times the amount of energy he or she
would expend in a totally relaxed state. Relative intensity activities deal with the actual
energy used when engaging in a given physical activity. Relative intensity is gauged on a
scale from 0 to 10, where 0 represents sitting completely still and 10 represents the
greatest amount of intensity an individual can exert. Therefore, a moderate intensity
action would have a relative intensity score of 5 or 6 and a vigorous intensity action
would have a relative intensity score of 7 or 8. Another method of addressing the
differences between moderate and vigorous levels of physical activity is to consider every
one minute of vigorous level physical activity equivalent to two minutes of moderate
level physical activity (USDHHS, 2008). Examples of moderate and vigorous intensity
activities, as suggested by the guidelines for the average adult are presented in Table 2.1.
The guidelines for the average adult suggest that at least two hours and thirty
minutes of moderate intensity aerobic activity should be practiced each week. Adults may
also opt to engage in one hour and fifteen minutes of vigorous intensity aerobic physical
activity each week. It is also recommended that the individual work towards increasing
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the duration of physical activity to at least five hours per week (moderate intensity
activities) as the benefits associated with physical activity will greatly increase with
duration. Furthermore, it is suggested that physical activities be engaged in 10-minute
time durations and over a span of at least three different days. Doing this will better adapt
the individual’s body to the activities being exercised and decrease the probability of
sustaining injury (USDHHS, 2008).
Table 2.1

Examples of moderate and vigorous intensity aerobic physical activities

Moderate Intensity
Walking briskly (3 miles per
hour or faster but not race walking)
Water aerobics
Bicycling slower than 10
miles per hour
Tennis (doubles)
Ballroom dancing
General gardening activities

Vigorous Intensity
Running, jogging, race walking
Swimming laps
Bicycling 10 miles per hour or faster
Tennis (singles)
Aerobic dancing, jumping rope
Heavy gardening, (continuous digging
or hoeing with heart rate increases)
Hiking uphill or with a heavy
backpack

In addition to aerobic physical activity, it is also suggested that adults engage in at
least two days of muscle-strengthening activities. Muscle-strengthening activities are
those that condition the body though the engaging of activities that require muscle use
beyond the scope of everyday activities. Lifting weights, using resistance bands, body
weight resistance training (sit-ups, push-ups, and pull-ups), transporting extreme weight,
and intense gardening are examples of muscle-strengthening activities that manipulate the
upper (arms, shoulders, chest, back, and abdomen) and lower (legs and hips) muscle
groups. Although the USDHHS (2008) does not specifically suggest duration
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requirements for muscle-strengthening activities, the common consensus is that the
activities should be performed at a level equal to the individual’s maximal ability.
Physical Activity in College Students
Slightly less than 50% of college students report some level of physical activity;
however, it is estimated that between 70 to 85% of college students do not engage in the
recommended levels of physical activity (Blanchard et al., 2008). Kemper and Welsh
(2010) indicate that some studies reported levels of physical inactivity in college students
to be as much as 80% of the total pooled population. High levels of physical inactivity
are of great concern to college students, as physical activity has been shown to be
correlated to lower rates of alcohol consumption and vulnerability to the phenomenon of
the freshman 15, which is a purported weight gain of 15 pounds during the freshman year
of college (Jung, Bray, & Ginis, 2008; Weinstock, 2010). Although explanations such as
limited time, motivation, and/or knowledge have been suggested as possible explanations
for limited physical activity in college students, the fact that low levels of physical
activity remain consistent in college students is of great concern, as fitness habits
practiced during this phase of life are typically repeated over the course of a lifetime
(Mestek, Plaisance, & Grandjean, 2008; Smith et al., 2009).
Irwin (2007) sought to address the rates in which physical activity occurs in
college students to the degree in which it promoted health. The study included 392
university students from two universities located in southwestern Ontario. The
participants were requested to complete a survey addressing the physical activity
guidelines for health at baseline (week 1) and to complete another survey at the
conclusion of the study one month later. The survey addressed the multiple levels of
18

physical activities the students engaged in and the duration of each activity. The results
from the data collected in the baseline survey indicated that approximately 51% of the
participants were physically active; however, the concluding survey indicated that only
35% of the participants engaged in physical activity to the point that it would enhance
personal well-being.
Kemper and Welsh (2010) conducted a study to determine physical activity
frequencies at a college located in the southern United States. The study was initially
comprised of 114 students, each being asked to complete an online survey, agree to wear
a pedometer, and submit daily steps every week via an online website. At the conclusion
of the study, 106 students provided sufficient data to be adequately assessed. The data
retrieved from the online survey indicated that less than half of the participants engaged
in either moderate or vigorous intensity physical activity (30% met moderate level
recommendations and 42.5% met vigorous level recommendations). The information
attained from the surveys indicated that over half of the study population was currently at
a stage of change that would be positively impacted by an intervention specifically
designed to promote physical activity. When addressing those that completed both the
survey and pedometer sections of the study, it was discovered that the participants
completing both sections were more likely to not meet requirements for moderate level
physical activity. This was important because it illustrated that the participants not
currently engaging in the recommended levels of physical activity were at a stage in
which they were interested in adjusting current behaviors to be more physically active
(Kemper & Welsh, 2010).
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In order to address the prevalence of physical activity in college students, studies
must first address what motivates and develops physical activity ideas within the minds
of college students. Scott, Rhodes, and Downs (2009) utilized the Theory of Planned
Behavior to address the ideas and rationale college students used when placing
significance on physical activity. Students at a college located in British Columbia were
asked to complete an online questionnaire developed using the Theory of Planned
Behavior. The initial participation included a sample of 386 students; however, the final
analysis was applicable to 337 participants. The students were randomly provided a web
link to either a questionnaire on moderate level physical activity or vigorous level
physical activity. Upon completion of the first questionnaire, the students would be
contacted two weeks later so that an additional questionnaire could be administered as a
means to gauge personal behavior, which was provided online and made possible by the
contact information provided by the initial questionnaire. The first questionnaire was
comprised of elements that would direct the researchers towards an understanding of the
students’ personal beliefs about physical activity and the motivational factors that
contributed to personal beliefs. Frequencies, attitudes about exercise, subjective norms,
intention, and behavioral control were scored based on the participants’ responses to the
initial questionnaire. The results of the study indicated that the participants believed
vigorous physical activity to be more beneficial than moderate physical activity, but that
engaging in vigorous physical activity was more time consuming than moderate physical
activity. In relation to the Theory of Planed Behavior, the researchers found that the only
effect having significance was friends’ approval of activity level; specifically, friends’
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approval of vigorous physical activity had more bearing than that of moderate physical
activity (Scott et al., 2009).
Another study that utilized the Theory of Planned Behavior was that conducted by
Kwan, Bray, and Ginis (2009). Kwan et al. (2009) sought to employ the Theory of
Planned Behavior as a means to explain physical activity in college freshmen, based on
physical activity habits prior to entering college. The participants (212 college freshmen)
completed a questionnaire that addressed various aspects of physical activity (attitudes,
subjective norms, behavioral control, intentions, and physical activity practiced in the
past) to develop baseline data for the study, with a second questionnaire administered at
the conclusion of the study eight weeks later. Results indicated that the participants
exhibited a slight decrease in the number of days per week they engaged in physical
activity over the duration of the eight weeks (3.4 days to 2.9 days). Theory of Planned
Behavior variables presented in the study indicated that 37% of variance in physical
activity intention was rationalized by the constraints. Additionally, the inclusion of past
physical activity was an indicator of current physical activity, with higher levels of past
physical activity being a strong indicator for higher levels of physical activity practice
during the first eight weeks of college (Kwan et al., 2009).
Poor Nutritional Health Concerns and Prevalence
Practicing poor nutrition habits, including not eating sufficient daily amounts of
fruits and vegetables can be detrimental to an individual’s health and increase the risk of
developing numerous adverse health conditions (Chung et al., 2006). The United States
Department of Agriculture (USDA) and the USDHHS developed the Dietary Guidelines
for Americans (USDA, 2010), which indicate that instances of cardiovascular disease,
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hypertension, diabetes, osteoporosis, and cancers of the breast, endometrial, colon,
kidney, mouth, pharynx, larynx, and esophagus can be magnified by practicing poor
dietary eating habits. Dietary intake can directly affect an individual’s blood pressure and
total blood cholesterol, which have been linked to numerous life threatening health
conditions (USDA, 2010). It is estimated that cancer incidence worldwide could be
drastically decreased by 30 to 40% by individual changes in nutritional consumption
practices (Tamers et al., 2009).
Inadequate consumption of recommended servings of fruits and vegetables is
among the major nutritional concerns affecting individuals today. Fruits and vegetables
play a vital role in the health and well-being of an individual. They provide the body with
vital nutrients and phytochemicals that have been positively linked to decreased instances
of overweight and obesity, lower rates of various cancers, and lower prevalence of
numerous life-threatening illnesses (Tamers et al., 2009). Key nutrients such as calcium,
folate, iron, magnesium, potassium, sodium, vitamin A, and vitamin C, and fiber, are
abundantly provided in a diet that is rich in fruits and vegetables. Fiber, magnesium, and
potassium help to decrease the risk of developing coronary heart disease and aid in the
maintenance of healthy blood pressure levels, both of which are adversely affected by
smoking (USDA, 2010). Decades ago, Bjelke (1975) reported that individuals who
consumed lower amounts of vitamin A were at a greater risk of developing lung cancer.
A more recent study addressing the link between fruit and vegetable consumption and
lung cancer found that individuals who consumed a vast assortment of fruits and
vegetables were at a lower risk of developing lung cancer (Buchner et al., 2010).
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Phytochemicals in fruits and vegetables also play a role in decreasing the risk of
adverse health. A phytochemical is a chemical that is naturally present in plant food
sources. Although phytochemicals are not essential to human existence, they have a
profound effect in relation to the positive enhancement of health (Park, 2012). Thousands
of phytochemicals have been found to exist in various plant-based foods, such as
flavonoids, ascorbic acid, beta carotene, lycopene, lignans, resveratrol, carotenoids, and
ally sulfides are among the more common phytochemicals. Similar to nutrients,
phytochemicals enhance individuals’ health as they display the potential to provide
protection against adverse health conditions such as cardiovascular disease, numerous
cancers, age related health conditions, obesity, and other aliments (American Cancer
Society, 2012).
Despite the overwhelming benefits fruit and vegetable consumption provide,
research has indicated that countless individuals do not perceive fruit and vegetable
consumption as a chief concern when daily diet is addressed (Chung et al., 2006). Lack of
knowledge about what and how much should be eaten, disassociation of fruit and
vegetable consumption and personal health, and inability to include fruits and vegetables
into daily diets have been reported as possible reasons for under consumption of daily
fruits and vegetables. It has been reported that over 75% of American adults do not
consume the recommended amounts of daily fruits and vegetables (Alexander et al.,
2010). Studies addressing dietary consumption patterns of college students also indicated
that approximately 25% of college students between the ages of 18 to 24 consumed the
recommended amounts of daily servings of fruits and vegetables, with 75% indicating
they do not consume the recommended levels (Adams & Colner, 2008).
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Nutritional Guidelines
The USDA and the USDHHS provide Americans with specific guidelines that
will enhance the quality of the individual’s diet, with special considerations for
individuals that might need additional nutritional value (i.e., young children, pregnant or
nursing mothers, those with nutrition related medical complications, and the elderly). The
latest versions of the recommendations are provided by the Dietary Guidelines for
Americans 2010 publication, which is attainable online or by mail through the USDA
(USDA, 2010).
The Dietary Guidelines for Americans (USDA, 2010) specifically indicate that
the growing number of overweight and obese people in the United States is positively
linked to poor diet consumption and decreased levels of physical activity across all age
groups. One aspect of dietary intake that is addressed is that individuals should pay
special attention to the number of calories consumed each day and control where the
calories come from. Caloric intake is also based on sex and the individual’s level of
physical activity, with female estimated caloric intake ranging from 1,600 to 2,400
calories per day and male estimates ranging from 2,000 to 3,000 calories per day. The
caloric intake each day should also be distributed according to nutrient recommendations,
with the distribution goal of an average adult’s daily diet consisting of approximately 45
to 60% carbohydrate, 10 to 35% protein, and 20 to 35% fat (USDA, 2010).
Nutritional Components
Carbohydrates usually comprise the greatest contributor to the diet, as they are
present in a wide range of foods (grains and cereal products, vegetables, fruits, milk, and
legumes) and provide the body with the energy it needs to function on a daily basis.
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Based on the dietary recommendations, it is suggested that the average adult diet be
comprised of 45 to 60% carbohydrate content. When based on a 2,000 calorie per day
diet, an individual should consume between 900 to 1,300 calories from carbohydrates,
which will equal about 225 to 325 grams based on the caloric content of one gram of
carbohydrate (1 gram equals 4 calories). The next nutrient that an individual should
consider is protein. It is suggested that the diet consist of at least 10 to 35% protein. In
order for an individual to consume the recommended levels of protein, he or she must
consume 50 to 175 grams of protein each day, which will equal about 200 to 700 calories
(based on a 2,000 calorie per day diet and protein caloric content of 1 gram being equal to
4 calories). The third nutrient that must be included in the diet is fat. Fats in the diet
provide a wide range of functions to the individual, as they contribute to vitamin
absorption, immune system augmentation, and preservation of the cell membranes. The
recommended levels for fat have been set at 20 to 30% of the daily diet; however, the
actual amount of fat consumed is not usually great because the caloric break down of fats
is approximately 9 calories per one gram. A typical 2,000 calorie per diet should consist
of approximately 44 to 78 grams of fat, which will transcribe into approximately 400 to
700 calories per day from fat (USDA, 2010).
There are different types of fats, such as saturated, monounsaturated,
polyunsaturated, and trans fats. Saturated fats have been linked to heightened risk for
both heart disease and type 2 diabetes. For this reason, it has been recommended that
daily diets consist of no more than 10% caloric intake from saturated fats, consuming 7%
will drastically decrease probability of developing heart disease. A 2,000 calorie per day
diet should only include 16 to 22 grams of saturated fat or 140 to 200 calories per day
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from saturated fats. Although trans fat can be naturally found in some food products,
trans fats are typically formed during the manufacturing process. Consumption of large
amounts of trans fats has the potential to drastically increase heart disease probability;
therefore, it is recommended that no more than 1% of the daily diet be composed of trans
fats. All fats consumed count towards the total fat recommendations for the daily diet;
therefore, adults should strive to limit both saturated and trans fats and focus on
consuming more monounsaturated and polyunsaturated fats by consuming more oils such
as olive, canola, or vegetable; consuming lean meats such as skinless poultry; and
consuming nuts or seeds that do not contain salt (USDA, 2010).
In addition to carbohydrate, protein, and fat consumption, compounds such as
cholesterol, fiber, sodium, potassium, and various vitamins are important dietary factors
in the American diet. Cholesterol is a lipid that is naturally formed by the body and found
in all animal-based foods. Cholesterol is used in cell development and hormone
generation, and dietary intake of cholesterol is not necessary. However, many foods high
in saturated fats such as egg yolks, red meat, chicken and beef liver, dairy products such
as whole milk and yogurt, and pastries contain high levels of cholesterol (USDA, 2010).
Cholesterol in the body is classified with different lipoproteins with high-density
lipoproteins (HDL) and low-density lipoproteins (LDL) being the most common. HDL
cholesterol is commonly referred as being “good” cholesterol because it is believed to
take cholesterol from the arteries back to the liver, which aids in the limiting of plaque
buildup in the arteries and decreasing heart attack risk. LDL cholesterol, or “bad”
cholesterol, works against HDL, as it will build up on the artery walls as it passes through
the bloodstream. The recommended daily allowance for cholesterol intake is 300 mg, as
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total cholesterol levels exceeding 200 mg/dL have been linked to increased risk of
developing adverse health conditions such as heart disease and stroke (American Heart
Association, 2012; USDA, 2010).
Another nutritional substance that is important to a healthy diet is fiber. Fiber is a
natural substance found in plant-based foods such as oats, beans, fruits, vegetables, and
grains, especially whole grain products. There are two types of fiber, soluble and
insoluble. Soluble fibers, like those found in oats, beans, apples, and citrus fruits, dissolve
in water and aid the body in the management of blood sugar and cholesterol levels.
Insoluble fibers, found in whole wheat, nuts, and numerous vegetables, do not dissolve in
water and aid in transferring food contents through the digestive system, add bulk to stool
movements, and help regulate defecation. The recommended daily intake of fiber varies
based on sex, with recommendations for women being 22 to 28 grams per day and men
recommendations ranging from 28 to 34 grams per day (USDA, 2010).
Sodium is an essential dietary component that is suggested to be consumed at the
recommended adequate intake of 1,500 milligrams of sodium per day for adults aged 18
to 50 (Institute of Medicine Food and Nutrition Board, 2006). Sodium is a fundamental
nutrient to the individual because it aids in the stabilization of fluids within the body,
assist communications between nerve impulses, and aids in the manipulation of muscle
functions (i.e., contraction and relaxation). Consuming an over abundance of sodium has
been linked to high blood pressure, which can cause heart disease and stroke. Potassium
is another mineral that is nutritionally vital. Potassium is found in many fruits and
vegetables such as broccoli, spinach, mustard greens, eggplant, cantaloupe, and tomatoes.
Potassium provides benefits to the body such as aiding in building muscle, lowering risk
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for high blood pressure, and stabilizing electrolytes and acids in the body. The
recommended adequate intake is 4,700 milligrams per day for adults aged 18 and older
(Institute of Medicine Food and Nutrition Board, 2006).
Folate is a vitamin found in an abundance of food sources such as spinach, liver,
broccoli, Brussels sprouts, soybeans, and asparagus. Folate is beneficial in that it aids the
body in the production of new cells, and has been linked to lowering risk of some
cancers, vascular disease, and birth defects. The recommend daily allowance for folate is
400 micrograms per day for men and women, with pregnant and lactating women
needing 600 and 500, respectively (Institute of Medicine Food and Nutrition Board,
2006). An additional vitamin that is essential to adequate nutritional health is ascorbic
acid, or vitamin C. Vitamin C is a water soluble vitamin that aids in the enhancement of
the immune system, decreases resting blood pressure, has an effect on multiple cancers
(i.e., oral, esophageal, pharynx, and stomach), and has also been demonstrated to have an
inverse effect on cataracts. As with other vitamins, vitamin C recommended daily
allowances vary depending on gender, pregnancy, and lactation status, with men having a
recommended daily allowance of 90 mg/day, women having a recommended daily
allowance of 75 mg/day, and pregnant and lactating women having a recommended daily
allowance of 85 mg/day and 120 mg/day, respectively (Institute of Medicine Food and
Nutrition Board, 2006). Vitamin C is provided in abundance in many fruits and
vegetables, such as papaya, bell peppers, broccoli, oranges, strawberries, and Brussels
sprouts. In the case of smokers, those who smoke cigarettes experience lower levels of
vitamin C (Schectman, Byrd, & Gruchow, 1989). Another vitamin that is abundantly
provided by fruits and vegetables is vitamin A. Vitamin A is beneficial in that it promotes
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the health of the retina and aids in the growth and development of skin, teeth, and skeletal
tissues. The recommended daily allowances for vitamin A are 900 µg/day for men, 700
µg/day for women, 770 µg/day for pregnant women, and 1300 µg/day for lactating
women (Institute of Medicine Food and Nutrition Board, 2006).
In addition to the nutritional content of the foods that make up the diet, the
Dietary Guidelines for Americans (USDA, 2010) also provide specific information as to
foods that should be increased and/or decreased in the diet. Refined grains, which are rich
in solid fats, sugars, and sodium, should be consumed in limited quantities. In addition to
this, alcohol consumption by women and men should be limited to one to two drinks per
day, respectively. The Dietary Guidelines for Americans (USDA, 2010) recommend that
fruit and vegetable consumption should be increased, with beans, peas, and dark green,
red, and orange vegetables being consumed on a regular basis. Recommendations
indicate that approximately 50% of all grain consumed should be in the form of whole
grain, with refined grain consumption being limited. Consumption of seafood, fat-free,
and low-fat dairy products should all be increased, with seafood being a substitute for
meat or poultry. Protein consumption should be diverse, foods such as soy products, lean
meat and poultry, eggs, beans, peas, and unsalted nuts are provided as examples of
excellent sources of protein. Oils should be utilized to decrease the amount of solid fats
consumed. Foods such as fruits, vegetables, whole grains, and dairy products should all
make up a significant portion of the diet, as they provide essential nutrients to the body
(USDA, 2010).
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Nutritional Tools to Assist with Dietary Requirements
Foods consumed from each food group (i.e., grains, vegetable, fruit, dairy, and
protein) play significant roles in the quality of the individual’s diet, and will vary
between individuals. Grain consumption recommendations suggest that approximately
six to eight ounces of grain should be consumed by men and women each day. Men and
women should consume at least three cups of products from the dairy group each day.
Daily consumption from the protein group should consist of five to six ounces. The fruit
and vegetable recommendations state that consumption from each group should be
increased by most individuals; however, the current recommendations for fruits and
vegetables are to consume at least five total cups per day (approximately three cups of
vegetables and two cups of fruit) for men and women. In addition to this, it is suggested
that approximately half of a meal should be comprised of fruits and vegetables (USDA,
2010). An illustration of the “MyPlate” diagram depicting the structure of an ideal meal
is presented in Figure 2.1 and approximately half of the plate is composed of fruits and
vegetables. The “MyPyramid” diagram illustrating the association between the food
groups with the inclusion of physical activity is presented in Figure 2.2.
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Figure 2.1

MyPlate diagram illustrating a preferred typical meal (USDA, 2011a).

Figure 2.2

MyPyramid diagram with the inclusion of physical activity (USDA,
2011b).
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Fruit and Vegetable Consumption by College Students
Initially, the issue that comes to mind when addressing fruit and vegetable
consumption relates to obesity and body mass index (BMI). Brunt, Rhee, and Zhong
(2008) addressed the association between food consumption habits and lifestyle decisions
of college students in relation to BMI. Brunt et al. (2008) surveyed 557 college students
using the Dietary Variety Questionnaire to collect information relating to individual
health behaviors, current weight and height, and diet. The 42 item questionnaire assessed
demographical information, smoking status, alcohol consumption, weight control
methods, anthropometric measures, and questions relating to food group consumption,
including specific foods consumed. The respondents were placed into one of four
categories depending on their BMI: underweight (BMI < 19.0 kg/m²), healthy weight
(19.0 to 24.9 kg/m²), overweight (25.0 to 29.9 kg/m²), or obese (> 30.0 kg/m²). Results
of the study indicated that approximately 33% of the respondents were either overweight
or obese, with men being three times more likely to be overweight or obese than the
female respondents. Interestingly, smoking was positively correlated to having a healthy
weight BMI. Approximately 33% of the students indicated that they consumed one or
less servings of fruits each day, making fruit consumption the most restricted group.
When questioned about vegetable, grain, and dairy consumption, only about 10% of the
respondents reported consumption habits that included one or less servings per day of
each food group. When asked about foods containing fats, sugars, and salts, 95% of the
respondents indicated that they consumed foods of each type daily. Overweight and
obese individuals were more likely to consume higher amounts of pork, lamb, veal,
game, and all meats, but less likely to consume vegetables. However, individuals with
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lower BMI’s reported consuming higher amounts of vegetables, particularly green leafy
vegetables. In addition to this, the authors indicate that overall consumption of nutrient
dense foods was found to decrease as instances of snacking on less nutritiously dense
throughout the day increased (Brunt et al., 2008).
Given the complications that surround poor nutrition and the ease in which one
can obtain information relating to recommended dietary intake, one would believe that
something as simple as eating five cups of fruits and vegetables each day would be
relatively simple to achieve. Statistics indicate that college students are not consuming
the recommended amounts of fruits and vegetables. The next question is to inquire why
college students are not eating recommended levels of fruits and vegetables. Chung et al.
(2006) studied a group of 236 female college students, ages 18 to 24 years old, to explain
the participants’ willingness to consume recommended levels of fruits and vegetables.
Chung et al. (2006) used the stages of change model to design an instrument for assessing
the stage the participant would be classified. The participants completed three
applications based on the stage of change, process of change, and dietary intake of the
particular individual. The implements in the study were assessed using a previously
designed process tool addressing health concerns, self re-evaluation, social liberation,
health communication, interpersonal control, external influences, and helping
relationships. The information from this instrument was compared to the stages of change
algorithm and a three day diet consumption report completed by the participants.
Results from Chung et al. (2006) found that the dispersal of fruits and vegetables
across the five stages of the stages of change model (precontemplation, contemplation,
preparation, action, and maintenance) were more prevalent for vegetable consumption in
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the precontemplation, contemplation, and preparation stages, but fruit consumption was
more prevalent in the action and maintenance stages. Vegetable distributions were 20.1%,
16.6%, 21.8%, 6.8%, and 34.7%, with fruit distributions of 6.8%, 12.6%, 15.3%, 15%,
and 50.3% for the precontemplation, contemplation, preparation, action, and maintenance
stages, respectively. Health commitment and self re-evaluation showed discrepancies in
various stages, i.e., individuals in the precontemplation and contemplation stages
indicated less association to health commitment and self re-evaluation than those in the
action and maintenance stages. Self re-evaluation was most utilized by those in the
preparation stage for vegetable consumption. The study concluded that female college
students between the ages of 18 and 24 were more apt to respond to intervention
strategies that addressed the nutritional aspects of fruit and vegetable consumption. It was
suggested that making a correlation between body weight and outer appearance would
motivate the specific population towards the action stage (Chung et al., 2006).
Another important aspect of fruit and vegetable consumption is the impact it has
on an individual’s actions in relation to negative health habits. Adams and Colner (2008)
investigated the association between fruit and vegetable consumption and the probability
of not making hazardous health decisions. The study included 40,209 college students,
ages 18 to 25, and was based on examined responses to the American College Health
Association’s National College Health Assessment. The study addressed extensive
demographical and behavioral information including tobacco use, drug use, alcohol and
fruit and vegetable consumption, and physical activity habits. Results of the study
indicated that being a full time student was a greater indicator of fruit and vegetable
consumption than being a part time student. Fruit and vegetable consumption was
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positively linked to higher instances of seatbelt and helmet use, physical activity, self
efficacy, better sleeping habits, engaging in self-screening for disease, and a higher grade
point average. Fruit and vegetable consumption was also found to be related to lower
instances of alcohol consumption, drinking while intoxicated, cigarette smoking, feelings
of discouragement, and reported anorexia (Adams & Colner, 2008).
Healthy People 2020
The USDHHS published a set of initiatives addressing 42 specific American life
segments with the purpose of enhancing the health and well-being of the country as a
whole, known as Healthy People 2020 (2012). Healthy People 2020 concentrates on 24
leading health indicators, as a means to promote longer, healthier lives by encouraging
against factors that contribute to disease, injury, and death by: initiating health equality to
all Americans, enhancing communal and natural surroundings so that positive health is
endorsed, and furthering health ideas into individuals so that healthy habits will be
practiced in all areas of life. Issues such as access to health care, initiation of healthy
habits, instances of chronic disease, prevalence of adverse health conditions affecting all
age groups, environmental elements of health, social aspects of health, individual health
decisions, individual injury, psychological health, maternal and child health, family
planning, educational health in schools and the surrounding community, immunization,
nutrition and food safety, sexual conduct and health relating to sexual decisions,
substance and tobacco use, and overall value of health care provided have been identified
as key themes to be addressed so that the health of the United States public may be
elevated (Healthy People 2020, 2012).
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Healthy People 2020 specifically addresses decreased tobacco use, increased
physical activity, and increased fruit and vegetable consumption as key elements that
promote the enhancement of an individual’s health. Tobacco related initiatives proposed
by Healthy People 2020 seek to decrease smoking rates of current smokers over the age
of 18 to 12%, and decrease the percentage of individuals who initiate smoking between
the ages of 18 to 25 to 6.3%. Another proposal by Healthy People 2020 is to increase
instances of smoking cessation to 80% and the success rate of smoking cessation to 8% in
all smokers ages 18 and older.
In relation to physical activity, Healthy People 2020 seeks to decrease instances
of total inactivity from 36.2 to 32.6%, with increases in moderate, vigorous, and muscle
conditioning levels being projected to reach 47.9%, 31.3%, and 24.1% in individuals
aged 18 years and older, respectively. In addition to this, Healthy People 2020 has a goal
of increasing involvement in all forms of physical activity (moderate, vigorous, and
muscle conditioning) to 20.1% in all individuals over the age of 18. Finally, Healthy
People 2020 addresses fruit and vegetable consumption as a major nutritional aim, with
projected increases in fruit consumption being targeted at 0.9 cups for every 1,000
calories consumed and vegetable consumption being targeted at 1.1 cups for every 1,000
calories consumed in all individuals aged 2 years and older. Furthermore, Healthy People
2020 seeks to initiate increased consumption of dark green vegetables, orange vegetables,
and legumes to 0.3 cups for every 1,000 calories consumed by individuals ages 2 and
older, which provide the body with vitamin C, vitamin A, fiber, folate, potassium, iron,
and calcium (Healthy People 2020, 2012; USDA, 2010).
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Smoking, Physical Inactivity, and Fruit and Vegetable Consumption Combined
When combined, smoking, nutritional consumption, and physical activity have the
potential to make an enormous impact on numerous diseases, countless health conditions,
and overall mortality rates (De Vries et al., 2008). One study found that individuals who
consumed at least five servings of fruits and vegetables each day, did not smoke, took
part in daily physical activity and consumed limited amounts of alcohol, lived on average
about 14 years longer than individuals who regularly engaged in the adverse to these
health practices (Harvard Medical School, 2008). Emmons, Marcus, Linnan, Rossi, and
Abrams (1994) suggested that combinations of numerous adverse health habits are
common, as they found that instances of physical inactivity (51%) and consumption of
diets high in dietary fat (35%) were statistically significant to smoking behavior. Results
also indicated that only 12% of smokers reported smoking as the only adverse health
behavior they practiced (Emmons et al., 1994). Furthermore, a study addressing smoking
habits of college students in the United States stated that “the likelihood of smoking was
greatly increased among students who engaged in other high-risk behaviors” (Emmons et
al., 1998).
Upon entering college, young adults are in a stage of conversion from adolescents
to adulthood. Many young adults are awarded the opportunity to begin making personal
decisions without parental influence, making this stage in life crucial to personal
evolution (Harring et al., 2011). College students are exposed to a social environment that
is typically more distinctive than what they have previously been accustomed. It is during
this period that individuals begin to make personal decisions that have the potential to
shape future habits. Reports indicate that similarities between smoking, fruit and
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vegetable consumption, and instances of physical activity have been found to be
significantly linked in college students (Seo et al., 2007).
One study addressing the impact of fruit and vegetable consumption and physical
activity has on smoking decisions was conducted by Mackey, McKinney, and Tavakoli
(2008). Mackey et al. (2008) examined the factors associated with college age smoking in
female students. Results suggested that body image frustrations had an impact on
smoking habits; however, the majority of female smokers were prone to not consume
fruits and vegetables. Additionally, it was discovered that college smokers were likely to
realize the significance of maintaining a physically active lifestyle; however, the majority
of female smokers reported very low levels of physical activity (Mackey et al., 2008).
Carroll et al. (2006) investigated the relationship smoking had to weight loss
intentions and behaviors associated with weight loss. Three hundred students from the
University of Kansas were questioned about current smoking and weight loss habits.
Results indicated that just fewer than 50% of the surveyed population indicated they had
smoked in the past, with only 17% identifying themselves as current smokers. In relation
to physical activity, 83% indicated they currently utilize the exercise facility located on
campus. It was discovered that students reporting they had never smoked were much
more likely to have taken part in at least mild exercise for more days during the previous
year. Moreover, smokers were more likely to consume foods higher in calories such as
fried foods and burgers, eat out more often, and report higher instances of eating while
watching television compared to nonsmokers. Also, the authors noted that this was the
first study, to their knowledge, that addressed the elemental effects of smoking to various
weight loss methods in a college setting (Carroll et al., 2006).
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Seo et al. (2007) proposed that physical activity was correlated to other health
behaviors such as binge drinking, smoking, fruit and vegetable consumption, and
personal awareness of body mass. The study included 1,134 students enrolled at four
different universities in the Midwestern region of the United States. The instrument used
for this study was a questionnaire developed through a combination of the 2005 Youth
Risk Behavior Survey and the CDC’s 2004 Behavioral Risk Factor Surveillance System
(BRFSS). The surveys questioned the participants about various aspects of their lives
pertaining to physical activity, binge drinking, cigarette smoking, fruit and vegetable
consumption, and individual ideas about body weight. Results indicated that both the
absence of cigarette smoking and consumption of at least two servings of fruits were
associated with a higher (p prevalence of physical activity (both moderate and vigorous
intensity) (Seo et al., 2007).
Health Belief Model
The Health Belief Model is a behavioral model designed to successfully elucidate
and predict an individual’s actions, in relation to personal health (Luszczynska &
Schwarzer, 2005). Initially, the Health Belief Model was developed by a social
psychologist working with the United States Department of Public Health as a method of
explaining limited interest in tuberculosis screening programs provided to the public free
of charge (Hochbaum, 1958). Since its inception, the Health Belief Model has been
beneficial in areas such as encouraging healthy behaviors, discouraging behaviors that
affect individual health adversely, the observance of health practices (i.e., breast self
exams), and it has also been successfully utilized in treatment response instances
(Luszczynska & Schwarzer, 2005). Health educators and health promoters regard the
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Health Belief Model as the most frequently applied social cognitive model (Glanz,
Rimer, & Lewis, 2002)
The Health Belief Model was initially composed of four perceptual variables
(perceived susceptibility, perceived severity, perceived benefits, and perceived barriers)
that work to influence an individual’s health beliefs (Rosenstock, 1966). The interrelation
of the four variables suggests that change in behavior will be “triggered” towards a
specific action (cues to action) based on the degree of readiness of the individual, with
relation to personal perception of the benefits to be gained by modifying his or her
behavior (Rosenstock, 1966). The initial variables suggest that health behavioral
modification is associated with the individual’s aspiration to (1) prevent the onset of
negative effects, and/or (2) enhance preventative measures towards a negative effect
(Janz & Becker, 1984).
Upon further review of the Health Belief Model, it was determined that the model
needed to be expanded to include self-efficacy to enhance the model’s ability to modify
adverse health behaviors relating to physical activity, diet, and smoking behaviors
(Rosenstock, Strecher, & Becker, 1988). The inclusion of self-efficacy in the Health
Belief Model is based on its theoretical significance in providing substantial evidence
explaining health behaviors (Bandura, 1977). In addition to the six variables (perceived
susceptibility, perceived severity, perceived benefits, perceived barriers, cues to action,
and self-efficacy), it is also suggested that other factors have the potential to impact the
individual’s perceived threats. Modifying factors, such as age, gender, ethnicity,
socioeconomic status, and education level, can play a significant role in the perceived
susceptibility and perceived severity (perceived threat) as it relates to the individual’s
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ability to receive a cue to action and to engage in behavioral change (Baum, Newman,
Weinman, West, & McManus, 1997). The progression through the Health Belief Model
is illustrated in Figure 2.3.

Figure 2.3

Progression towards behavioral change through the Health Belief Model
(Witte, 2007).

The first construct, perceived susceptibility, addresses the individual’s personal
views about the negative effects of a given behavior. This construct deals specifically
with personal risk associated with continuation of a negative health behavior, and the
probability that a negative health condition will not be avertable if the individual
continues engaging in the specific behavior. Perceived severity is the second construct of
the Health Belief Model. It is an extension of the perceived susceptibility in that
perceived susceptibility addresses the extent to which the possible negative health
outcome will affect the individual. The third construct addresses the perceived benefits
one will receive if he or she makes the suggested health related change. The next
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construct includes the perceived barriers that inhibit change by the individual. This
construct focuses on all issues that might inhibit the individual’s ability to make the
desired change. The fifth construct, cues to action, is composed of all tactics that can be
utilized to motivate change in the individual. The cue to action construct initiates a
readiness to make the desired change by the individual. The final construct of the Health
Belief Model specifically addresses factors that enhance abilities towards maintaining the
change, known as self efficacy. Self efficacy is paramount to the Health Belief Model and
the individual initiating change, as it is crucial that the individual continue to boost his
confidence towards continuing the health enhancing activity (Luszczynska & Schwarzer,
2005).
Theory of Planned Behavior
The Theory of Planned Behavior is an expanded variation of the Theory of
Reasoned Action, constructed to address imperfections in the initial model, specifically
targeting personal behaviors that the individual has limited control over. The Theory of
Planned Behavior, like its predecessor, suggests that personal behaviors are derivatives of
the individual’s personal intentions, and that the individual possesses the free will to
make rational decisions relating to his or her actions (Ajzen, 1991).
The Theory of Planned Behavior employs the concept that the intentions of an
individual will have a marginal effect on actions when it is “reflective of the individual’s
intentions prior to engaging in the behavior and when the behavior is under volitional
control;” however, when the constraints are not satisfied, the end result is reflective of
intention to only engage in the action (Ajzen, 1985). For this reason, Ajzen sought to
enhance the Theory of Reasoned Action by introducing Bandura’s concept of self
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efficacy, i.e., the individual will base his or her decision to engage in an action on his or
her personal ability to perform all processes necessary to implement the action (Bandura,
1977). The inclusion of this concept led to Ajzen’s conclusion that behavioral intentions
are influenced by attitudes towards the behavior, subjective norms, and individual
perceived behavioral control; hence, complimentary attitudes towards the behavior,
approving subjective norms, and enhanced perceived behavioral control will motivate
constructive intentions towards engaging in the behavior (Ajzen, 2002).
The Theory of Planned Behavior addresses behavior change across multiple
facets, as it provides for the recognition of elements that play a role in various health
behaviors (Ajzen, 1987). In doing this, the Theory of Planned Behavior is comprised of
multiple constructs, each addressing the variables with respect for the behavior being
addressed. Behavioral belief addresses the suspected probability that the individual will
take part in the behavior and that a particular outcome will occur. Attitude about the
behavior is the individual’s personal perception about the behavior and the consequences
associated with it based on predetermined behavioral beliefs. Normative belief addresses
the perception of others, with respect for the individual taking part in a given behavior.
Subjective norm is comprised of all normative beliefs about the given behavior, and
represents the overall social attitude about the given behavior. The control beliefs
represent the individual’s assumption about other aspects that might have an effect on the
behavior. Finally the perceived behavior control addresses the individual’s actual
observation of the behavior, with respect for his ability to engage in the behavior (Ajzen,
1991; Redding, Rossi, Rossi, Velicer, & Prochaska, 2000). A diagram illustrating the
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constructs of the Theory of Planned Behavior as presented by Ajzen (2006) are presented
in Figure 2.4.

Figure 2.4

Theory of Planned Behavior (Ajzen, 2006). (Permission was given to use
this copyrighted diagram from Icek Ajzen at
http://people.umass.edu/aizen/tpb.diag.html).

Theory of Planned Behavior and Health Belief Model
The Theory of Planned Behavior and the Health Belief Model are both social
cognitive models that provide validated structure for the examination of health behaviors
(Armitage & Conner, 2000). Early evidence of the compatibility of the two models can
be found in instances where the Health Belief Model and the Theory of Reasoned Action
(the model that served as the precursor to the Theory of Planned Behavior) were utilized
to forecast actions related to healthy decisions. Beck (1981) addressed the relationship
between attitudes and beliefs of college students, in reference to driving while
intoxicated. The Theory of Reasoned Action and the Health Belief Model were used to
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predict behavior of the participants. Results indicated that both models provided evidence
of being “interrelated,” with the participant’s attitudes being the strongest predictor of
intention. Furthermore, it was discovered that the constructs of the Health Belief Model
identified with the attitudes illustrated by the Theory of Reasoned Action (Beck, 1981).
A more recent example of research examining the predictive effect of the Theory
of Planned Behavior and the Health Belief Model is presented by Nejad, Wertheim, and
Greenwood (2005). In their study, Nejad et al. (2005) seek to compare the predictive
abilities of the Theory of Planned Behavior, the Health Belief Model, and a modified
version of the Health Belief Model in relation to fasting and diet habits of female
university students. While previous research illustrated the ability of the models to
forecast constructive behaviors, the authors indicated that the models also have the
potential to predict adverse health activities; thus, the purpose of the study was to: (1)
determine if the Theory of Planned Behavior and the Health Belief Model could be used
to predict “unhealthy weight loss behaviors,” (2) establish variances in the effectiveness
of the models in relation to dieting and fasting, and (3) determine if a modified version of
the Health Belief Model (which included behavioral intention) enhances the abilities of
the model. The study included 373 female college students who completed a
questionnaire developed using the Theory of Planned Behavior and the Health Belief
Model. Upon completion of the questionnaire, 77 participants agreed to take part in a
survey to be administered three months later. The results of the study indicated that in
both the Theory of Planned Behavior and the Health Belief Model, behavioral intention
and intention to fast and diet were predicted better by attitudes. Individually, the modified
version of the Health Belief Model had a higher degree of explanation in variance to
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follow-up fasting. The Theory of Planned Behavior’s variable of intention and perceived
control provided the greatest predictive power in dieting, while the Health Belief Model’s
perceived benefits and susceptibility “added unique variances in both dieting and fasting”
(Nejad et al., 2005).
Another example of utilization of both the Theory of Planned Behavior and the
Health Belief Model is illustrated in Simsekoglu and Lajunen’s (2007) study on seat belt
use in Turkey. The participants of this study included 277 individuals who completed a
questionnaire developed using the Theory of Planned Behavior and the Health Belief
Model. Results of the study indicated that the Theory of Planned Behavior had the best
“fit” for the data presented, as it “accounted for 30% of variance in self-reported seat belt
use on urban roads and 50% of variance in self-reported seat belt use on the rural roads,”
with attitudes and subjective norms having the greatest indicative strength on the
intentions of the participants (Simsekoglu & Lajunen, 2008). In relation to the Health
Belief Model, it was discovered that the model has an “unacceptably poor fit” in relation
to the data provided for seat belt use on urban and rural roads. However, it was
discovered that individual constructs within the Health Belief Model had significant
predictive power, with perceived barriers being the “strongest predictor of self-report seat
belt use on urban roads but not on rural roads” and perceived benefits being the “second
strongest predictor of self-report seat belt use on urban roads and the strongest predictor
of self-reported seat belt use on rural roads” (Simsekoglu & Lajunen, 2008).
In relation to instrument construction utilizing the Theory of Planned Behavior
and the Health Belief Model, the Hand Hygiene Instrument, developed using the Theory
of Planned Behavior and the Health Belief Model constructs perceived severity,
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perceived susceptibility, and self-efficacy, as a tool to determine attitudes surrounding
hand hygiene (Clayton, Griffith, Price, & Peters, 2003). With the use of this tool, Clayton
and Griffith (2008) sought to “evaluate the efficacy of the Theory of Planned Behavior
for understanding and predicting caterers’ hand hygiene practices.” They also analyzed
the effect of further theoretical constructs beyond the Theory of Planned Behavior
components for predicting additional variance in caterers’ hand hygiene practices
(Clayton & Griffith, 2008). For this study, 115 food handlers from 29 catering business
completed the Hand Hygiene Instrument to assess attitude concerning hand hygiene. The
results of the study found that the items included from the Health Belief Model did not
enhance predictive power of hand hygiene intentions in the participants. However,
attitudes, subjective norms, descriptive norms, and perceived behavioral control were
important predictors of hand hygiene behavior, with the Theory of Planned Behavior
providing 34% and 24% of the variances in hand hygiene malpractice and intentions,
respectively (Clayton & Griffith, 2008). Overall, using both the Health Belief Model and
the Theory of Planned Behavior can be useful for determining and understanding
individuals’ behaviors related to various areas of research.
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CHAPTER III
METHODS

Purpose
The purpose of this study was to examine self reported instances of fruit and
vegetable consumption, physical activity, and smoking habits of college students in
relation to attitudes and intentions to engage in health behaviors using the Theory of
Planned Behavior and the Health Belief Model. Responses from the questionnaire were
used to determine factors that influenced decisions to engage in specific behaviors. In
addition to this, variations between smokers, nonsmokers, and social smokers were
assessed to determine attitudes and intentions to engage in the individual’s current
smoking status.
Definitions
A nonsmoker was defined as a participant that reported being a nonsmoker and
also did not report instances of smoking during the previous 30 days. A smoker was
defined as any individual who reported being a smoker and reported instances of smoking
during the previous 30 days (Berg et al., 2010). The third group of individuals addressed
in this study was the social smoker. A social smoker was defined as anyone who reported
instances of smoking when in a social setting but does not smoke every day, which was
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the definition used by Berg et al. (2010). According to Schane et al. (2009), a social
smoker will classify himself or herself as either a nonsmoker or a smoker.
Research Questions
The following research questions were investigated:
1. Will there be a difference in the number of days per week that fruits and
vegetables were consumed between self reported smokers (social smokers and
smokers) and nonsmokers?
2. Will there be a difference between instances of physical activity in self reported
smokers (social smokers and smokers) and nonsmokers?
3. Will the Theory of Planned Behavior and the Health Belief Model predict health
behavior as it relates to physical activity, fruit and vegetable consumption, and
smoking behavior?
Participants
Participants in the study included students currently enrolled at Mississippi State
University and attending classes at the Starkville campus at the time of the study. All
participants in the study were age 18 or older. Students in a variety of classes were
recruited to participate in an attempt to have a representative sample of college students
from the university.
Pilot Test and Instrument for Data Collection
The instrument used to collect data for this study was a questionnaire (Appendix
A) based on the work of Ajzen (2006) and previous research studies (Berg et al. 2010;
Carroll et al. 2006; Haddad & Malak, 2002). The questionnaire was sent electronically to
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10 experts (university professors and instructors) skilled in designing and developing
valid and reliable questionnaires. Six experts responded with suggested edits and one
included comments about data analysis. Input by the experts served as the means for
establishing the validity of the questionnaire. There were three pilot tests with 28 to 34
students (aged 18 to 29 years) in each pilot study from one class in the Food Science,
Nutrition, and Health Promotion Department participating. Information from the first two
pilot studies (n = 34 and 28, respectively) and the constructive input from the experts
were implemented into the final version of the questionnaire, which was administered to
30 students in the third pilot study. Students in the pilot study did not participate in the
study. There were no items on the questionnaire that might be used to identify
participants, ensuring confidentiality within the study. The approximate completion time
for the questionnaire was 15 minutes. In order to establish reliability of the questionnaire,
Cronbach’s alpha scores were calculated for all constructs using the third pilot study
questionnaire results. All alpha scores for construct scales were at or above the acceptable
level of 0.7 (range was 0.704 to 0.819).
The questionnaire (Appendix A) includes demographic questions to address
gender, age group, race/ethnicity, student classification, major area of study, if the
student lives on or off campus, enrollment status, employment status, current physical
activity, number of days per week fruits and vegetables were consumed, and current
smoking status. In addition to this, the Health Belief Model and the Theory of Planned
Behavior were used to address concerns and attitudes about specific health behaviors.
The proposed items were developed using the Health Belief Model, listed in Table 3.1
with the relating construct. The Theory of Planned Behavior was used to determine
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individual attitudes in relation to the specific behavior. The items pertaining to the
Theory of Planned Behavior are presented in Table 3.2.
Institutional Review Board Approval
The study was approved by the Mississippi State University Institutional Review
Board for the Protection of Human Subjects in Research (IRB) as IRB Study No. 12-003
prior to beginning the study, and pilot test. The MSU IRB approval is stamped on the first
page of the questionnaire (Appendix A).
Data Collection
The data collection instrument was administered to students during regularly
scheduled class times from April to May 2012. Approval from the course instructor was
obtained prior to submitting the survey to the students. All students were notified prior to
being given the survey that their responses would be completely anonymous and they had
the right to refuse or discontinue with the survey at any time without penalty or
repercussions. Furthermore, all students under the age of 18 were asked to not participate
in the survey.
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Table 3.1

Health Belief Model construct items

Health Belief Model Items
Perceived Susceptibility
Cancer is a serious disease that I can help prevent by my lifestyle decisions
My chances of developing cancer are greater if I smoke cigarettes
I can decrease my chances of developing cancer if I eat at least 5 servings of fruits and vegetables
each day
I can decrease my chances of developing cancer if I engage in at least 30 minutes of physical
activity each day
Perceived Severity
My current fruit and vegetable consumption habits will decrease the risk for developing cancer
later in life
My current physical activity habits will decrease the risk for developing cancer later in life
I will develop cancer if I smoke cigarettes
Perceived Benefits
I think being physically active is a technique I can do to help prevent cancer
I think eating at least 5 servings of fruits and vegetables each day is something I can do to help
prevent cancer
I will be healthier if I do not smoke cigarettes
I will be healthier if I engage in physical activity and eat fruits and vegetables
I feel that engaging in 30 minutes of physical activity each day is helpful for overall good health
I feel that engaging in 30 minutes of physical activity each day is necessary for overall good health
I feel that eating at least 5 servings of fruits and vegetables each day is helpful for overall good
health
I feel that eating at least 5 servings of fruits and vegetables each day is necessary for good health
Perceived Barriers
I do not know how to perform physical activities that would benefit me
I am physically incapable of being active
I smoke to avoid eating or gaining weight, or as a method to lose weight
I do not have time to engage in at least 30 minutes of physical activity each day
I enjoy smoking cigarettes
I do not have time to prepare meals at home to eat at least 5 servings of fruits and vegetables each
day
I do not like to eat fruits and/or vegetables
I do not know how to cook vegetables and this hinders me from eating vegetables every day
I do not know how to purchase or shop for fruits and/or vegetables to eat at least 5 servings a day
I am addicted to cigarettes and cannot quit at this time
Fruits and vegetables are too expensive for me to eat at least 5 servings each day
Cues to Action
I would like to engage in at least 30 minutes of physical activity each day for the next 7 days
I would like to eat at least 5 servings of fruits and vegetables each day for the next 7 days
I would like to go the next 7 days without smoking a cigarette
I will engage in at least 30 minutes of physical activity each day for the next 7 days
I will eat at least 5 servings of fruits and vegetables each day for the next 7 days
I will not smoke cigarettes for the next 7 days
Self-Efficacy
I am certain that I can engage in at least 30 minutes of physical activity each day
I am certain that I can eat at least 5 servings of fruits and vegetables each day
I am certain that I can go one day without smoking a single cigarette
I have complete control over my decision to engage in at least 30 minutes of physical activity each
day
I have complete control over my decision to eat at least 5 servings of fruits and vegetables each day
I have complete control over my decision to not smoke cigarettes
Engaging in at least 30 minutes of physical activity every day is easy for me to do
Eating at least 5 servings of fruits and vegetables every day is easy for me to do
It is easy for me to not smoke, even in social settings
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Table 3.2

Theory of Planned Behavior construct items

Theory of Planned Behavior Items
Attitudes
I feel that engaging in 30 minutes of physical activity each day is helpful for overall good
health
I feel that engaging in 30 minutes of physical activity each day is necessary for overall
good health
I feel that eating at least 5 servings of fruits and vegetables each day is helpful for overall
good health
I feel that eating at least 5 servings of fruits and vegetables each day is necessary for good
health
I feel that smoking cigarettes is unhealthy
Intentions
I intend to engage in at least 30 minutes of physical activity each day for the next 7 days
I intend to eat at least 5 servings of fruits and vegetables each day for the next 7 days
I intend to not smoke cigarettes for the next 7 days
I would like to engage in at least 30 minutes of physical activity each day for the next 7
days
I would like to eat at least 5 servings of fruits and vegetables each day for the next 7 days
I would like to go the next 7 days without smoking a cigarette
I will engage in at least 30 minutes of physical activity each day for the next 7 days
I will eat at least 5 servings of fruits and vegetables each day for the next 7 days
I will not smoke cigarettes for the next 7 days
Social
The people closest to me would be in favor of my engaging in at least 30 minutes of
physical activity each day
The people closest to me would be in favor of my not smoking cigarettes
The people closest to me would be in favor of my eating at least 5 servings of fruits and
vegetables each day
I feel that those closest to me want me to engage in at least 30 minutes of physical activity
each day
I feel that those closest to me want me to not smoke cigarettes
I feel that those closest to me want me to eat at least 5 servings of fruits and vegetables
each day
The people closest to me would approve of my current physical activity habits
The people closest to me would approve of the number of servings of fruits and vegetables
I eat each day
The people closest to me would approve of my current smoking status
Personal Ability
I am certain that I can engage in at least 30 minutes of physical activity each day
I am certain that I can eat at least 5 servings of fruits and vegetables each day
I am certain that I can go one day without smoking a single cigarette
I have complete control over my decision to engage in at least 30 minutes of physical
activity each day
I have complete control over my decision to eat at least 5 servings of fruits and vegetables
each day
I have complete control over my decision to not smoke cigarettes
Engaging in at least 30 minutes of physical activity every day is easy for me to do
Eating at least 5 servings of fruits and vegetables every day is easy for me to do
It is easy for me to not smoke, even in social settings
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Variable Selection
Variables assessed in the study were self report demographical items, smoking
habits, physical activity habits, and fruit and vegetable consumption habits. The smoking
habit variables reflected the individual’s current smoking status, frequency of cigarettes
smoked, if the participant tried to quit smoking, and when the participant commonly
smokes cigarettes. The physical activity variables assessed in the study related to the
individual’s current level of physical activity, number of days the individual engages in
physical activity, and reasons why an individual does not engage in physical activity. The
variables assessed for current consumption of fruit and vegetable intake by asking how
many days in the past seven days the participant ate fruits and a separate question was
asked for vegetables. In addition to the frequency of consuming fruits and vegetables,
there were items asking if he or she consumed the recommended levels of fruit and
vegetables, and reasons for not consuming recommended levels of fruit and vegetables.
The Theory of Planned Behavior was used to determine the association between behavior
intent and actual behavior. The variables addressed the individual’s attitudes, intentions,
personal ability, and social aspects of each behavior. The dependent variable was healthy
behaviors, as it related to number of days students engaged in physical activity,
consumed fruits and vegetables, and reported smoking behaviors (smoker or nonsmoker).
Independent variables included Theory of Planned Behavior and Health Belief Model
constructs.
Statistical Analyses
The Statistical Package for Social Sciences (SPSS, Inc., version 19.0, Chicago,
IL) was used for all data analyses. Descriptive statistics were used to summarize
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demographic information, fruit and vegetable consumption, physical activity behavior,
and smoking status. Chi-square tests were used to determine relationships between
smoking status, gender, physical activity behavior, and fruit and vegetable consumption.
Differences for attitudinal questions were compared using aggregate scales, and
determined between smokers (those who reported smoking at least one cigarette in the
previous 30 days) versus nonsmokers (those who did not report smoking at least one
cigarette in the previous 30 days), males versus females, and healthcare related majors,
such as pre-med, pre-physical therapy, nutrition, and kinesiology majors versus nonhealthcare related majors, such as English, business, management, political science, etc.,
using independent t tests. To perform the t tests, participants in the study were grouped
into two categories: (1) smokers or (2) smokers, which included social smokers.
Multiple linear regression was performed with a scaled dependent variable that
accounted for self reported healthy behaviors, which was a mean score for number of
days in the past week the person reported engaging in physical activity and consuming
fruits and vegetables. The scores ranged from zero to seven but if a person reported
smoking, they always received a score of zero as it was considered the unhealthiest
behavior. The independent variables were the scaled mean scores from the Theory of
Planned Behavior and the Health Belief Model constructs. A significance level of p ≤
0.05 was used for all analyses. Continuous variables are presented as means ± standard
deviations (SD).
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CHAPTER IV
RESULTS AND DISCUSSION

Abstract
The purpose of this study was to investigate differences in physical activity and
fruit and vegetable consumption behaviors of self reported smokers and nonsmokers, and
to determine the predictors of smoking incidence at a mid-sized university in the southern
region of the United States using the Theory of Planned Behavior and the Health Belief
Model. Students in the study population (N = 461) completed a written questionnaire
during March-May 2012. Results indicated that smoking incidence was 20%, with men
being more likely to smoke than women (p = .008). Physical activity was significant (p <
.001) with smoking status with smokers engaging in physical activity on fewer days than
nonsmokers; however, there was not a significant difference in fruit (p = .230) or
vegetable (p = .583) consumption between smokers and nonsmokers. Multiple linear
regression determined the following constructs significantly (p < .01) predicted healthy
behaviors: attitudes and intentions from the Theory of Planned Behavior and perceived
severity, perceived benefits, perceived barriers, and cues to action constructs from the
Health Belief Model. This study may be utilized to address college student engagement in
adverse health behaviors, and in the enhancement of future smoking interventions on
college campuses.
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Introduction
In the United States, smoking is linked to more deaths than any other substance,
as smoking radically increases the probability of developing heart disease, stroke,
peripheral vascular disease, chronic obstructive lung disease, and numerous cancers (U.S.
Department of Health and Human Services, 2004). The end result effects of smoking cost
the United States over $157 billion in health care costs (Rosen, Maurer, & Darnall, 2008)
and represented approximately 448,000 deaths (Choi et al., 2010). Approximately 50% of
current smokers can trace initial onset of smoking back to when they attended college
(Ridner, Myers, Hahn, & Ciszewski, 2010) despite the proposed notion that
college/university enrollment is typically synonymous with a decrease in smoking
incidence (Carrol et al., 2006). Moreover, research has indicated that approximately 22%
of all college students in the U.S. have smoked at least once during the past 30 days
(Ridner et al., 2010) with overall tobacco use being second only to alcohol as the leading
substance used by college students (Belstock et al., 2008). Social, or occasional, smoking
is common among college students, which can lead to daily smoking (Moran et al.,
2004).
In addition to smoking, both physical inactivity and insufficient consumption of
fruits and vegetables have the potential to adversely impact the health of college students
as they progress through early adulthood. Practicing poor physical activity and nutrition
habits, such as limiting fruit and vegetable consumption, have been linked to increased
instances of heart disease, stroke, type 2 diabetes, osteoporosis, depression, hypertension,
and complications surrounding blood pressure and blood cholesterol (Chung et al., 2006;
Dong-Chul et al., 2009). Instances of increased physical activity and increased fruit and
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vegetable consumption have often been associated with higher levels of education.
However, Blanchard et al. (2008) indicate that 70 to 85% of all college students reported
not meeting the recommended levels of physical activity (150 minutes moderate intensity
or 75 minutes vigorous intensity per week), with other studies indicating that physical
inactivity has been reported in as much as 80% of pooled college student populations
(Kemper & Welsh, 2010). When addressing fruit and vegetables consumption, results are
equally as startling as evidence indicates that 75% of college students ages 18 to 25 are
not consuming the recommended amounts of fruits and vegetables (Adams & Colner,
2008).
Studies have indicated that the practice of more than one adverse health habit is
often more common than the rates associated with individual habits. Emmons et al.,
(1994) reported smokers were more likely to not engage in physical activity (51%) and
consume diets higher in fat (35%) compared to nonsmokers. Furthermore, it was
discovered that only 12% of smokers reported smoking as their only adverse health
behavior (Emmons et al., 1994). Results from Seo et al., (2007) indicated that both the
absence of cigarette smoking and consumption of at least two servings of fruits were
associated with higher prevalence of physical activity (both moderate and vigorous).
The Health Belief Model is designed to elucidate and predict an individual’s
actions in relation to personal health (Luszczynska & Schwarzer, 2005). Since its
inception, it has been beneficial in encouraging healthy behaviors, discouraging
behaviors that adversely affect one’s health, and health practices (i.e., breast self exams).
Health educators regard the Health Belief Model as the most frequently applied social
cognitive model (Glanz et al., 2002). It was initially composed of four perceptual
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variables (perceived susceptibility, perceived severity, perceived benefits, and perceived
barriers) that influence an individual’s health beliefs (Rosenstock, 1966). The
interrelation of the four variables suggests that behavior change will be “triggered”
towards a specific action (cues to action) based on the degree of individual readiness, in
relation to perceived benefits that will be gained by changing the behavior (Rosenstock,
1966). The initial variables suggest that health behavioral modification is associated with
the individual’s aspiration to (1) prevent the onset of negative effects, and/or (2) enhance
preventative measures towards a negative effect (Janz & Becker, 1984). The Health
Belief Model was expanded to include self-efficacy to enhance the ability to modify
adverse health behaviors (Rosenstock et al., 1988).
The Theory of Planned Behavior, like its predecessor the Theory of Reasoned
Action, suggests that personal behaviors are derivatives of the individual’s personal
intentions, and the individual possesses the free will to make rational decisions relating to
his or her actions (Ajzen, 1991). The Theory of Planned Behavior employs the concept
that the intentions of an individual will have a marginal effect on actions when it is
“reflective of the individual’s intentions prior to engaging in the behavior and when the
behavior is under volitional control;” however, when the constraints are not satisfied, the
end result is reflective of intention to engage in the action only (Ajzen, 1985). Ajzen
sought to enhance the Theory of Reasoned Action by introducing Bandura’s (1977)
concept of self efficacy, i.e., the individual will base his or her decision to engage in an
action on personal ability to perform all processes necessary to implement the action.
This led to Ajzen’s (2002) conclusion that behavioral intentions are influenced by
attitudes towards the behavior, subjective norms, and perceived behavioral control. Each
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construct of the Theory of Planned Behavior addresses variables regarding the behavior
being examined. Behavioral belief addresses the suspected probability that the individual
will take part in the behavior and a particular outcome will occur. Attitude about the
behavior is the individual’s perception about the behavior and consequences associated
with it based on predetermined beliefs. Normative belief addresses the perception of
others, with respect for the individual participating in a specific behavior. Subjective
norm is comprised of the normative beliefs about the behavior and represents the overall
social attitude about the behavior. The control beliefs represent the individual’s
assumption about other aspects that may affect the behavior. Lastly, the perceived
behavior control addresses the individual’s actual observation of the behavior, with
respect for his or her ability to engage in the behavior (Ajzen, 1991; Redding et al.,
2000).
The Theory of Planned Behavior and the Health Belief Model both provide
validated structure for the examination of health behaviors (Armitage & Conner, 2000).
Early evidence of the compatibility of the two models can be found in instances where
the Health Belief Model and the Theory of Reasoned Action (the model that served as the
precursor to the Theory of Planned Behavior) were utilized to forecast actions related to
healthy decisions. This was illustrated by Beck (1981), who examined the relationship
between attitudes and beliefs of college students in reference to driving while intoxicated.
More recently, the two models were used in a study with female university students’
weight loss behaviors, which concluded that the models have the ability to forecast
constructive behaviors with the added potential to predict adverse health activities (Nejad
et al., 2005).
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Method
Participants and Institutional Review Board Approval
The participants were a convenience sample of students enrolled at a mid-sized
university located in the southern region of the United States. Students were asked to
complete a self response questionnaire during regular class times from April to May
2012. The classes included a variety of majors in several different courses in the biology,
management and business, human sciences, and kinesiology departments. Instructors
gave prior permission for researchers to visit and recruit their students for an in-class
survey. Approval was obtained from the university’s Institutional Review Board for the
Protection of Human Subjects prior to beginning the study.
Instrument
The instrument used for this study consisted of demographic questions (gender,
age group, race/ethnicity, student classification, major area of study, if the student lived
on or off campus, enrollment status, and employment status), and questions relating to the
student’s current physical activity and fruit and vegetable consumption practices, and
smoking status. Additionally, the Health Belief Model and the Theory of Planned
Behavior were used to develop constructs of scaled (1 = strongly disagree to 5 = strongly
agree) response items addressing concerns and attitudes relating to specific health
behaviors. The questionnaire was sent to an expert panel for review and to establish
validity. Suggestions made by the expert panel were incorporated into the final
questionnaire. There were no items on the questionnaire that might be used to identify
participants, ensuring confidentiality within the study. The approximate completion time
for the questionnaire was 15 minutes.
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Pilot Studies
Three separate pilot studies were necessary in order to establish reliability of the
questionnaire. The pilot studies were conducted in February and March 2012 using
students enrolled in the same class. The three groups of students (n = 34, 28, and 30)
completed the questionnaire on different days at least two weeks apart. The students used
in the pilot tests were not participants in the study. The final questionnaire was used for
the third pilot study. Cronbach’s alpha scores for the final pilot study were at or above the
acceptable level of 0.7 for all constructs.
Research Questions
The purpose of the study was to investigate three research questions: (1) Will
there be a difference in the number of days per week that fruits and vegetables were
consumed between self reported smokers (social smokers and smokers) and nonsmokers?
(2) Will there be a difference between instances of physical activity in self reported
smokers (social smokers and smokers) and nonsmokers? (3) Will the Theory of Planned
Behavior and the Health Belief Model predict health behavior as it relates to physical
activity, fruit and vegetable consumption, and smoking behavior?
Data Analysis
The Statistical Package for Social Sciences (SPSS, Inc., version 19.0, Chicago,
IL) was used for all data analyses. Descriptive statistics were used to summarize
demographic information, fruit and vegetable consumption, physical activity behavior,
and smoking status. Chi-square tests were used to determine relationships between
smoking status, gender, physical activity behavior, and fruit and vegetable consumption.
62

Differences for attitudinal questions were compared using aggregate scales, and
determined between smokers (those who reported smoking at least one cigarette in the
previous 30 days) versus nonsmokers (those who did not report smoking at least one
cigarette in the previous 30 days), males versus females, and healthcare related majors,
such as pre-med, pre-physical therapy, nutrition, and kinesiology majors versus nonhealthcare related majors, such as English, business, management, political science, etc.,
using independent t tests. To perform the t tests, participants in the study were grouped
into two categories: (1) smokers or (2) smokers, which included social smokers.
Multiple linear regression was performed with a scaled dependent variable that
accounted for self reported healthy behaviors, which was a mean score for number of
days in the past week the person reported engaging in physical activity and consuming
fruits and vegetables. The scores ranged from zero to seven; however, individuals who
reported smoking received a score of zero, as smoking was considered the unhealthiest
behavior. The independent variables were the scaled mean scores from the Theory of
Planned Behavior and the Health Belief Model constructs. A significance level of p ≤
0.05 was used for all analyses. Continuous variables are presented as means ± standard
deviations (SD).
Results
The study sample consisted of 461 participants from a total of 485 distributed
questionnaires for a response rate of 95.1%. The high response rate was likely due to
class instructors allowing the researchers to distribute the surveys during class time and
allowing students to complete them and return immediately to the researchers.
Demographical information indicated that over half of the participants were female
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(64.6%), with 35.4% being male (Table 4.1). The vast majority of participants were 18 to
24 years old (96.1%). Most of the participants (77.2%) reported being White or
Caucasian, Black or African American comprised the second highest racial group
(15.8%), and the remaining 7.0% were of other races, including 2.8% Asian and 1.1%
Hispanic students and 0.5% did not respond to the question. The student racial profile for
the university campus includes 69.3% White, 20.4% Black, 1.8% Hispanic, and 1.3%
Asian students (Office of Institutional Research and Effectiveness, n.d.). The researchers
visited a variety of courses in an attempt to recruit a diverse sample of students.
Student classification of the participants’ indicated that 40.3% were freshman,
with sophomore, junior, senior, and graduate reports being 16.7%, 20.0%, 20.0%, and
2.6%, respectively (Table 4.1). Almost all participants (98.5%) reported being full time
students. Location of residence (on campus or off campus) was relatively similar, with
51.8% indicating they lived off campus and 47.7% reporting that they lived on campus.
The majority (67.2%) indicated they were not employed and 32.8% reported they worked
at least part time. For those who were employed, hours worked ranged from 6 to 60 hours
per week (mean = 19.4 ± 8.9 hours). Considering all participants, daily self report fruit
and vegetable consumption ranged from 0 to 7 days a week, with mean fruit and
vegetable consumption being 3.3 ± 2.0 and 3.8 ± 2.0 days per week, respectively.
Although 13.4% of all participants reported 0 days of physical activity and 11.5%
reported engaging in physical activity every day in the past seven days (Table 4.1), the
mean number of days of physical activity was 3.5 ± 2.2.
Ninety-two students (20.0%) reported smoking at least one cigarette in the past 30
days (Table 4.1), and are classified as smokers in this study. Only 25 students (5.4%)
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indicated they smoked every day. Ninety-four students (20.4%) were identified as social
smokers due to their yes response to the statement, “Sometimes I smoke in social settings
but I do not smoke every day.” Chi-square tests determined that a significant difference
occurred between male and female participants with respect to having smoked at least
one cigarette in the past 30 days, with men being more likely to smoke (p = .008). There
were 356 White students and 83 of those reported smoking at least one cigarette in the
past 30 days; however, of the 73 Black students, only four reported smoking. There was
no significant difference (p = .689) in smoking instances among student classifications;
however, freshman, sophomore, junior, and senior smoking rates were 29.2%, 22.2%,
26.4%, and 21.6%, respectively. There was also no significant difference between
healthcare related majors (n = 159) and non-healthcare related majors (n = 302) with the
reporting of having smoked at least one cigarette in the past 30 days (p = .052), although
there was a trend for healthcare related majors to report less smoking.
There were no significant differences between smokers and nonsmokers for
number of days of fruit (p = .230) and vegetable (p = .583) consumption; however, there
was a difference for reported number of days of physical activity engagement (p < .001)
(Table 4.2). Smokers reported fewer days of physical activity (mean = 2.8 ± 2.0)
compared to nonsmokers (mean = 3.7 ± 2.2). Also, smokers were less likely to report
using the campus exercise and recreation facility (p = .002).
Mean scores of the constructs were analyzed to determine differences between
smokers and nonsmokers in terms of items developed using the Theory of Planned
Behavior and the Health Belief Model. Analysis indicated that intentions, social, and
personal ability constructs from the Theory of Planned Behavior and perceived severity,
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perceived barriers, cues to action, and self-efficacy constructs from the Health Belief
Model were significantly different (p < .001) in terms of responses reported by smokers
versus nonsmokers (Table 4.2).
Multiple linear regression was used to determine which independent variables
(individually itemized constructs of the Theory of Planned Behavior and the Health
Belief Model) were predictors of healthy behaviors (not smoking and engaging in
physical activity and consuming fruits and vegetables). Regression results indicated that
Theory of Planned Behavior attitudes and intentions constructs significantly predicted
healthy behaviors (Table 4.3), R2 = .203, R2adj = .195 (Table 4.4), F(4, 413) = 26.263, p <
.001 (Table 4.5). The perceived severity, perceived benefits, perceived barriers, and cues
to action constructs from the Health Belief Model were significant predictors of healthy
behaviors (Table 4.6), R2 = .231, R2adj = .219 (Table 4.7), F(6, 405) = 20.226, p < .001
(Table 4.8).
Discussion
Given the impact smoking, physical inactivity, and limited fruit and vegetable
consumption have on the overall health of an individual, it is vital that health educators
strive to understand the motivating forces behind an individual’s decision to engage in
detrimental health behaviors. Carroll et al. (2006) stated cigarette smoking is a major
health problem among college students. It was reported that 17.0% of college students
were current smokers (Carroll et al. 2006), whereas instances of smoking in the present
study was 20%; however, Smith, Applegate, and Seo (2006) reported 31.0% of college
students were smokers. Carroll et al. (2006), Haddad and Malak (2002), and the present
study all observed higher smoking incidences in men compared to women. However, sex
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was not associated with smoking behavior in a study by Williams, Barnes, Hunt, and
Winborne (2011) and Emmons et al. (1998). Additionally, in the present study, more
White students reported smoking compared to Black students; whereas, the study
conducted by Williams et al. (2011) with 984 students, 56 university employees, and 28
community members reported a larger percentage of Black participant smoking as
opposed to White participant smoking.
In relation to physical activity, the results of this study were similar to other
studies that indicated lower levels of physical activity in college student smokers as
opposed to nonsmokers (Klesges, Eck, Isbell, Fulliton, & Hanson, 1990; Seo et al.,
2007). Klesges et al. (1990) reported that smoking was “significantly associated with
levels of physical activity” (p < .005), and Seo et al. (2007) reported their results strongly
determined that physically active students were less likely to engage in smoking.
However, Carroll et al. (2006) reported that no differences occurred between smokers and
nonsmokers “regarding time spent on mild, moderate or vigorous exercise, or on the use
of university exercise facilities.” Conversely, the present study observed that smokers
were less likely to use the university exercise and recreation facility (p = .002).
Unlike previous studies indicating lower levels of fruit and vegetable
consumption by smokers versus nonsmokers (Adams & Colner, 2008; Kvaavik, Meyer,
& Tverdal, 2003; McClure et al., 2009), this study found that daily fruit and vegetable
consumption were not significant in reference to the smoking status of the individual.
McClure et al., (2009) reported that daily fruit and vegetable consumption was
significantly (p < .001) lower in individuals that smoked (McClure et al., 2009). Adams
and Colner (2008) also found that having smoked in the past 30 days was a “notable
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predictor of decreased fruit and vegetable consumption” (p < .001); however, the current
study indicated that fruit (p = .230) and vegetable (p = .583) consumption were not
significant to smoking status (Table 4.2).
Regarding the ability of the Theory of Planned Behavior and the Health Belief
Model to predict healthy behaviors, the present study found that behavioral attitudes and
intentions to engage in current behaviors were the only Theory of Planned Behavior
constructs that were significant predictors of healthy behaviors (p < .001, Table 4.3)).
Kwan et al. (2009) reported that the intentions construct of the Theory of Planned
Behavior offered “a good prediction of physical activity intentions but falls short of
predicting behavior” in first-year college students. Godin, Valois, LePage, and
Desharnais (1992) reported that perceived behavioral control (the individual’s personal
ability to control his or her actions) was the only significant (p < .001) construct for
predicting smoking behavior, whereas the personal ability construct was not significant in
the present study (p = .800, Table 4.3).
Examining the constructs of the Health Belief Model, Von Ah, Ebert, Ngamvitroj,
Park, and Duck-Hee (2004) reported that perceived barriers and self-efficacy are “the two
most significant factors in predicting various health behaviors in college students.” In the
present study, the perceived barriers construct was significant (p < .001) but self-efficacy
was not a significant (p = .973) predictor for healthy behaviors (Table 4.6). Perceived
barriers inhibit behavior change by individuals. Lajunen and Rasanen (2004) discussed
the importance of individuals’ perceived barriers when addressing a behavior, and stated
that focusing on barriers may be more important than emphasizing the benefits of the
desired behavior. It is of concern that the smokers scored the items in the barrier
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construct higher than nonsmokers by agreeing with statements such as, “Fruits and
vegetables are too expensive for me to eat at least 5 servings each day” and “I smoke to
avoid eating or gaining weight, or as a method to lose weight.” Carroll et al. (2006) also
reported smoking was associated with the intention to lose weight and other unhealthy
lifestyle choices in college students. Furthermore, the intention to lose weight was not
correlated with behaviors that might have helped them achieve weight loss (Carroll et al.,
2006).
Like other studies, the present study found that smokers tend to report lower
incidence of physical activity, as opposed to nonsmokers. However, it must be noted that
physical activity alone cannot be viewed as a predictable factor for smoking behavior.
Additionally, it is evident that more research must be conducted to associate the impact
that smoking behavior has on fruit and vegetable consumption in college students.
Whereas previous studies indicated lower fruit and vegetable consumption, the present
study observed that the participants’ fruit and vegetable consumption was similar
between smokers and nonsmokers. Additionally, considering the use of the Theory of
Planned Behavior and the Health Belief Model, conflicting results from previous studies
indicates that future research is needed to confidently address the utilization of the two
models for predicting physical activity, fruit and vegetable consumption, and smoking
behaviors in a college student population.
The largest group of Americans aged 18 to 24 years is the college student
population, which commonly use tobacco (Rigotti, Lee, & Wechsler, 2000). College is a
time for most young adults to make autonomous decisions that will form lifelong habits.
Carroll et al. (2006) indicated that as many as 50% of all smokers revealed that smoking
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was initiated during college, a time in which many lifelong personal habits are formed.
Implementing smoking prevention and smoking cessation programs on college campuses
may be warranted to curb smoking in college students.
Limitations
There are limitations that should be noted in the present study. The self report
format of the questionnaire could have led to untruthful responses from the study
population, especially in factors such as smoking status, physical activity, and fruit and
vegetable consumption. Only the number of days fruits and vegetables were consumed in
the past week were analyzed, fruit and vegetable consumption amounts per day were not
evaluated. Additionally, because the study was conducted at a single university located in
the southern United States, the findings are not reflective of the entire college population
of the United States. Furthermore, the present study only addressed instances of cigarette
smoking. Future research should investigate other forms of tobacco use such as chew,
snuff, cigar smoking, and hookah smoking as different forms of tobacco have distinct
health consequences and have the potential to promote different behaviors.
Implications
The results from this study indicate that college students participate in smoking
behavior and other unhealthy behaviors, such as physical inactivity and limited fruit and
vegetable behavior. While several behavioral differences occurred between college
student smokers and nonsmokers (Table 4.2), regression analysis predicted that attitudes
and intentions from the Theory of Planned Behavior (Table 4.3) and perceived severity,
perceived benefits, perceived barriers, and cues to action from the Health Belief Model
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(Table 4.6) were significant predictive factors for healthy behaviors in college students.
The Theory of Planned Behavior’s intentions construct was especially significant in
predicting healthy behaviors. This indicated that many individuals were motivated to
perform healthy behaviors and with strong intentions to engage in healthy behaviors, the
more likely they performed the behaviors. The Health Belief Model determined that
barriers existed, especially for smokers, and this should be an important component in
developing programs to improve healthy behaviors in college students. Additionally,
using the Theory of Planned Behavior and Health Belief Model to develop and design
smoking cessation and smoking prevention programs aimed at college students could
possibly reduce smoking rates in young adults attending college.
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Table 4.1

Demographic variables of participants
Variable

n (%)

Gender
Female
Male
Age Group
18-21
22-24
25-29
30 years or older
No Response
Race/Ethnicity
White/Caucasian
Black/African American
Asian
Other or Multiracial
Hispanic or Latino
Native American Indian
Native Hawaiian/Pacific Islander
No Response
Classification
Freshman
Sophomore
Junior
Senior
Graduate Student
No Response
Major
Healthcare Related Majorsa
All Other Majors
Living Situation
On Campus
Off Campus
No Response
Enrollment Status
Full-time
Part-time
No Response
Employment Status
Not employed
Employed

298 (64.6)
163 (35.4)
363 (78.7)
80 (17.4)
11 (2.4)
6 (1.3)
1 (0.2)
356 (77.2)
73 (15.8)
13 (2.8)
9 (2.0)
5 (1.1)
2 (0.4)
1 (0.2)
2 (0.4)
186 (40.3)
77 (16.7)
92 (20.0)
92 (20.0)
12 (2.6)
2 (0.4)
159 (34.5)
302 (65.5)
220 (47.7)
239 (51.8)
2 (0.4)
454 (98.5)
5 (1.1)
2 (0.4)
310 (67.2)
151 (32.8)
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Table 4.1 (continued)
Days Fruits Consumed (Past 7 Days)
0
1
2
3
4
5
6
7
No Response
Days Vegetables Consumed (Past 7 Days)
0
1
2
3
4
5
6
7
No Response
Days Engaged in Physical Activity (Past 7 Days)
0
1
2
3
4
5
6
7
No Response
Smoked at least 1 Cigarette in Past 30 Days
No
Yes
No Response

40 (8.7)
56 (12.1)
76 (16.5)
92 (20.0)
75 (16.3)
58 (12.6)
10 (2.2)
52 (11.3)
2 (0.4)
28 (6.1)
30 (6.5)
54 (11.7)
97 (21.0)
82 (17.8)
76 (16.5)
21 (4.6)
71 (15.4)
2 (0.4)
62 (13.4)
32 (6.9)
59 (12.8)
79 (17.1)
67 (14.5)
66 (14.3)
41 (8.9)
53 (11.5)
2 (0.4)

366 (79.4)
92 (20.0)
3 (0.6)
a
Healthcare related majors included pre-med, pre-physical therapy, nutrition, and
kinesiology majors.
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Table 4.2

Comparison of fruit, vegetable, and physical activity valuesa and Theory of
Planned Behavior (TPB) and Health Belief Model (HBM) construct valuesb
between smokers and nonsmokers

Variable
Days of fruit intake for
past 7 days
Days of vegetable intake
for past 7 days

Smoked in
Past 30
Days

N

Mean ±
Standard
Deviation

p value

No

366

3.3 ± 2.1

.230

Yes

92

3.1 ± 1.8

No

366

3.9 ± 2.0

Yes

92

3.7 ± 2.0

Days engaged in
physical activity for past
7 days

No

366

3.7 ± 2.2

Yes

92

2.8 ± 2.0

TPB Attitudes

No

362

4.4 ± 0.7

Yes

90

No

356

Yes

82

No

354

Yes

85

No

358

Yes

85

TPB Intentions
TPB Social
TPB Personal Ability

4.2 ± 0.7
4.3 ± 0.6
4.3 ± 0.6
4.3 ± 0.6
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HBM Severity

No

354

Yes

83

No

351

Yes

81

No

351

Yes

84

No

360

Yes

87

No

358

4.3 ± 0.6

Yes

85

3.9 ± 0.7

a

<.001*
<.001*

3.9 ± 0.7

Yes

HBM Self-efficacy

<.001*

3.8 ± 0.6

355

HBM Action

0.712

3.6 ± 0.7

No

HBM Barriers

< .001*

4.4 ± 0.6

HBM Perceived
Susceptibility

HBM Benefits

.583

0.091

4.2 ± 0.7
3.9 ± .08

<.001*

3.5 ± 0.8
4.4 ± 0.6

0.399

4.3 ± 0.6
1.9 ± 0.9

<.001*

2.4 ± 1.0
4.2 ± 0.7

<.001*

3.7 ± 0.7

Levels ranged from 0 days a week to 7 days a week
Values ranged from 1 = strongly disagree to 5 = strongly agree
*Significant at p < .05
b
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<.001*

Table 4.3

Regression results for predictor values of constructs of the Theory of
Planned Behavior (TPB)

Model

1

Unstandardized
Coefficientsa

Standardized
Coefficientsa

B

Standard
Error

(Constant)

-.738

.673

TPB Attitudes

-.600

.162

TPB Intentions

1.446

TPB Social
TPB Personal
Ability

t

p value

-1.097

.273

-.207

-3.696

<.001*

.208

.510

6.960

<.001*

.167

.213

.054

.783

.434

-.049

.194

-.016

-.253

.800

Beta

a

Dependant Variable: Health Behaviors
*Significant at p < .05
Table 4.4

Theory of Planned Behavior regression model summary

Model
1

a

R

R2

Adjusted R2

Standard Error of the Mean

.450a

.203

.195

1.795

Predictors: (Constant), TPB Personal Ability, TPB Attitudes, TPB Social, TPB
Intentions
Table 4.5

ANOVA results for Theory of Planned Behavior regression analysis

Modelab
1

a

Sum of
Squares

Df

Mean Square

F

p value

Regression

338.301

4

84.575

26.263

<.001*

Residual

1330.011

413

3.220

Total

1668.312

417

Predictors: (Constant), TPB Personal Ability, TPB Attitudes, TPB Social, TPB
Intentions
b
Dependent Variable: Health Behaviors
*Significant at p < .05
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Table 4.6

Regression results for predictor values of constructs of the Health Belief
Model (HBM)

Model

1

a

Unstandardized
Coefficientsa

Standardized
Coefficientsa

B

Standard
Error

(Constant)

.505

.790

HBM Perceived
Susceptibility

-.048

.217

HBM Severity

.704

HBM Benefits

t

p value

.640

.523

-.015

-.222

.824

.138

.294

5.113

<.001*

-.754

.239

-.228

-3.155

.002*

HBM Barriers

-.388

.098

-.181

-3.949

<.001*

HBM Cues to
action

.976

.188

.343

5.181

<.001*

HBM Self-efficacy

-.006

.185

-.002

-.034

.973

Beta

Dependent Variable: Healthy Behaviors
*Significant at p < .05
Table 4.7

Health Belief Model regression model summary
R

Model
a

a

.480

1

R2

Adjusted R2

Standard Error of the Mean

.231

.219

1.764

Predictors: (Constant), HBM Self-efficacy, HBM Perceived Barriers, HBM Perceived
Severity, HBM Perceived Benefits, HBM Cues to action, HBM Perceived Susceptibility
Table 4.8

ANOVA results for Health Belief Model regression analysis

Modelab
1

Sum of
Squares

Df

Mean Square

F

p value

Regression

377.913

6

62.986

20.226

<.001*

Residual

1261.211

405

3.114

Total

1639.124

411

a

Predictors: (Constant), HBM Self-efficacy, HBM Perceived Barriers, HBM Perceived
Severity, HBM Perceived Benefits, HBM Cues to Action, HBM Perceived Susceptibility
b
Dependent Variable: Healthy Behaviors
*Significant at p < .05
76

CHAPTER V
CONCLUSIONS

The purpose of this study was to determine differences in physical activity and
fruit and vegetable consumption behaviors between smokers and nonsmokers, and to
determine if physical activity, fruit and vegetable consumption behaviors, and Theory of
Planned Behavior and the Health Belief Model constructs could be used to predict
healthy behaviors (as it relates to smoking status, days the individual engages in physical
activity, and days fruits and vegetables are consumed) in a college aged population. The
questionnaire used in the study was developed using the Theory of Planned Behavior and
the Health Belief Model and also included demographical questions relating to the
individual’s gender, race/ethnicity, age range, student classification, living on or off
campus, major, employment status, hours worked per week, full or part time student
status, smoking status, and frequencies (days) that the individual engaged in physical
activity and consumed fruits and vegetables.
Participants of the study were separated into two categories depending on
smoking status: smokers (smoked at least one cigarette in the past 30 days) and
nonsmokers, who indicated they had not smoked at least one cigarette in the past 30 days.
Twenty percent of the study population had smoked at least one cigarette in the past 30
days with gender differences indicating that men were more likely to smoke than women.
On a national level, the results are comparable to trends that indicate men are more likely
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to smoke than women. When examining overall smoking prevalence (individuals over
18), the present study is somewhat similar to national smoking rates (19.3%). In the case
of educational level, the present study’s smoking rate of 20% is higher than the national
average of 16.2% (includes 9.9% undergraduate and 6.3% of postgraduate adults) (CDC,
2012). However, on a state level, the smoking rate of the present study is more favorable
than the 22.0 to 26.8% adult smoking rate reported for the State of Mississippi (CDC,
2011b).
Studies have indicated that as many as 50% of all smokers revealed that smoking
was initiated during college, a time in which many life-long personal habits are formed
(Carroll et al., 2006). Studies also confirm that instances of smoking are typically
followed by additional adverse health habits, with physical inactivity and inadequate
nutritional consumption being two of the major adverse health behaviors accompanying
smoking (Carroll et al., 2006; DeVries et al., 2008). This combination of unhealthy
behavioral practices (i.e., smoking, physical inactivity, and limited fruit and vegetable
consumption) increases the risk factors associated with the development of heart disease,
stroke, peripheral vascular disease, chronic obstructive lung disease, type 2 diabetes,
osteoporosis, depression, hypertension, numerous cancers , and complications
surrounding blood pressure and blood cholesterol (CDC, 2011a; Chung et al., 2006;
Dong-Chul et al., 2009; USDA, 2010; USDHHS, 2008).
Results from the present study indicates that smokers are less likely to engage in
physical activity, and provides favorable evidence of certain constructs contained within
the Theory of Planned Behavior and the Health Belief Model to be used to predict
healthy behaviors. Overall, results from multiple linear regression indicated two
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independent variables (the attitudes and intentions constructs) from the Theory of
Planned Behavior were significant for predicting the healthy behavior dependent
variable. However, four of the six Health Belief Model constructs were predictors for the
healthy behavior variable. The perceived susceptibility and self-efficacy constructs from
the Health Belief Model appeared to be of limited importance in predicting health
behaviors. Focusing on the significant constructs, especially the Theory of Planned
Behavior intentions construct, which had the overall highest beta value, could assist
researchers and practitioners with developing and designing effective theory-based
programs that promote healthy behaviors in college students.
The present study also provides insight into the current trends of college aged
smokers and nonsmokers. Information contained within the present study indicates that
further investigation into the provoking factors of smoking behaviors in a college
population is merited. Future research investigating the factors that influence smoking
behavior, and information from the present study can be used by campus health educators
to establish smoking cessation programs that are more inclusive towards factors that
stimulate the initiation, or lack of cessation, of smoking behaviors.
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